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QUALITY 


Quality control is of prime 
importance in the high-volume, 
ultra-precision manufacture of 
ball bearings. Balls are auto- 
matically inspected by an elec- 
tronic scanning device that 
operates with a speed and 
accuracy considered to be im- 
possible a few years ago. 
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MAGNETIC AMPLIFIERS. Here's a case where we test 
the logic of an old saying, “Turn-about is Fair Play.” 
Normally, the evolution of a design procedure begins 
with cut-and-try, then progresses to more efficient high- 
speed methods. This article reveals an opposite approach 
on magnetic amplifiers. Here, the author attempts to 
explain the theory of magnetic-amplifier design in cut- 
and-try terms. We think it is a novel approach. especially 
for a control element that seems to have been developed 
in a mathematical atmosphere. See page 90. 


RELIABILITY IS INDIVISIBLE. Whos responsible for 
the reliability of your product? The equipment designer? 
The components supplier? The raw materials producer? 
Actually. each contributes to the means by which you can 
accomplish the end improvement in reliability. But to 
develop and apply the proper means requires a study of 
the fundamentals. And not the least important is recogni- 
tion of the fact that reliability must begin at the basic 
materials level. You may find many of your reliability 
questions answered hy RCA’s Clifford Eddison in his 
article (page 99) “Reliability Starts at the Materials 


Level.” 


BUILT-IN APPLIANCES. We don't know who started it 
but there is a big swing to building major appliance 
components into a new home or a remodeled one. An 
electric range, for example, literally is split and the oven 
unit. minus cover. is put in the wall and the surface 
units into a kitchen counter top. Overhead is hung an 
elongated refrigerator at convenient shoulder height. 
Problems: How to design such components to keep the 
house from burning down from overheated shells or 
wiring poorly installed? How to meet UL standards. 
vet to come? How to maintain refrigerator efficiency with 
less space for insulation? For some practical answers, 
turn to page 102. 


BATTERY OF TIMERS. Whenever we publish a detailed 
description of the design of a specific appliance or 
machine equipment. we expect that all designers can 
benefit from the article, regardless of the kind of equip- 
ment they work on. This article on page 110. which ex- 
plains the operation of a shell-mold making machine. is 
a good example since it advances a basic design idea. This 
is the combination of individual synchronous timers and 
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limit switches to achieve foolproof timing. One of our 
editors says he hopes the designers of Brand X automatic 
clothes washers read the article. This machine is con- 
trolled only by a cycle timer. The timer allows a 2-min 
period for emptying rinse water, then starts the spin 
stage. In this particular installation, however, the two- 
minute pump stage isn’t enough so the machine starts 
its spin with the added load of 5 or 6 gal. of rinse water. 
This situation couldn’t occur if the Brand X designers 
were to steal an idea or two from the shell-mold making 
machine. 


IMPACT-RESISTANT GLASS-PREMIX MOLDINGS. I|m- 
proved impact resistance is only one of the advantages 
accrued to molded parts from the relatively new glass- 
premix compounds. What these compounds are, how they 
rate property by property against other materials in a 
number of exacting applications, is told in objective en- 
gineering terms by Roger White of the Glastic Corpora- 


0 


tion in his article beginning on page 118. 


MOTOR LEAD STRIPPING, Coated insulation on mag- 
net wire is pretty tough stuff and it seems like it is getting 
tougher all the time. Many methods have been devised 
for taking it off, but few engineers are satisfied with 
the results. George Roesch of the Eraser Company, long 
active in the field of insulation removal, took it upon 
himself to find out what methods are in use by motor 
manufacturers and how good the methods are. He also 
asked motor repairmen how often poor insulation removal 
causes motor failure. Anyone using coated wire will 
want to read Mr. Roesch’s report on page 132. 


CONSTANT FORCE SPRINGS. When a designer needs to 
provide a resisting force that is nearly uniform over 
most of its operating range, he has been limited to 
weights and pulleys or to hydraulic cylinders, when the 
range is really wide. Recently it has been found that if 
a tightly wound helical spring is eccentrically loaded and 
flexed in compression by bowing laterally, it will pro- 
duce an almost constant effort to unbow itself. Such an 
elastic device is ideal for feeding commutator brushes. 
For those who like to design their own (for the patent 
licensee to make) a complete set of empirical equations 
are provided: for those a little less energetic, a table 
lists the important design parameters. See page 137. 
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Biase Promina Compounds tor Molded Paris 
Practice! Appreseh to Magnetic Amplifier Design 


festing Comptes Crcurts By Punched Carcs 


NEW COVER LOOK. With this ELECTRICAL 
VIANUFACTURING initiates a new cover format. Such de- 
cisions are not reached lightly. The cover form should 
express the function of the publication and of its readers. 
and its personality should be consistent with its function. 


Issue, 


Since the editorial coverage is a blend of the very prac- 
tical design engineering and of advanced research and 
development, the cover could well include some imagina- 
tion—art work if you please—with photographs of rea! 
objects. We have tried to do just this on the March cover. 

When highly technical electronic equipment is sold 
to non-technical users. foolproof circuits are a must. This 
was the problem faced by the designers of the Raytheon 
radar diathermy apparatus. pictured within the circle. 
To protect the magnetron radar tubes from damage 
through misuse, the operator is forced to go through a 
simple starting-up procedure—by design. Power level 
is controlled by a variable transformer and the operator 
must turn the control knob to the “Start” position before 
the magnetron is turned on. That explains the article 
title, “Designing Against Faulty Operation.” but is not 
the entire answer. For that, turn to page 126. 


AUTOMATIC CIRCUIT TESTING. You get an extra 
dividend from the IBM report, “Testing Multiple Circuits 
by Card-Programmed Machine,” starting on page 140. 
Basically, the report details how a specially developed 
machine applies automatic card-programming techniques 
to testing of multiple circuits. It is applicable to many 
production lines. The elimination of manual testing 
methods can be of significance too in automatic pro- 


duction since it could solve problem of changeover costs. 
The dividend is an exposition of the design concept and 
development of the tester itself. 
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TEMPERAMENTAL TRANSFORMER CORES. Magnetic 
materials are unique to the extent that work done in 
processing affects their performance electrically. Going 
to a one-piece construction of wound cores made of 
silicon strip with directional properties eliminates shrink- 
age strains set up by the binder resin, cuts the air gaps 
from two to one, and saves on manufacturing costs. It 
is accomplished by buttering the wound core with binder 
resin only on the edges and making but one slit for wind- 
ing insertion. For details, see page 146. 


BRAKING RELAY. Especially designed for use with the 
Unibrake motor with integral brake windings is a new 
time-delay relay capable of handling ratings up to 30 hp. 
Used in conjunction with a manual drum switch, the 
relay automatically disconnects the brake winding 14 to 
6 sec after the switch is moved to the stop position. 
Dynamic braking is obtained from a single phase of the 
3-phase supply. The relay may also be used as a single- 
pulse time delay. initiated by pushbutton. Complete de- 
tails given on page 164. 


NEW FHP MOTOR. What will be the weight of a 144-hp 
motor manufactured in the year 1971? If we were to 
loosely apply some comparative statistics, our guess would 
be that it will weigh almost nothing. You see in 1903, 
a 14-hp machine registered 60 lb on the scales. In 1955, 
the latest Westinghouse unit of this rating weighs only 
16 lb. That is a reduction of 53 lb or about 1 lb per year. 
Therefore, in the next 16 years, ! 
No, we don’t think so either, but we would like to draw 
your attention to an article detailing the meticulous de- 
sign job done on fractionals in the newest NEMA ratings. 
Page 148. 


WHAT'S AHEAD. Coming in April is a major staff re- 
searched article on casting resins for embedment and 
encapsulation of electronic circuits and components. 
Other articles will deal with transistors used as rectifiers 
for magnetic amplifiers applied in low-level servo ap- 
plications; a review of electrical contact materials: 
measurement of shaft horsepower for heavy machinery 
drives; photoconductive cell characteristics, and some 
new techniques for automatic assembly of electronic 


equipment using printed circuits. 


“RH’—JUST AROUND THE CORNER, Our “Research 
Horizons” section, or “RH” as we call it around this 
shop, is moving to make room for “In This Issue.” 
Right now you'll find it just around the lower righthand 


corner of this page .. . That’s right on page 8. 





Research. 
Horizons 


Doing Business 
At a New Stand— 


What with progress of one sort or another, this well 
spring of wit and knowledge is now giving forth from 


a new location. ... Hope you’ve had no trouble in finding 


us... . And keep coming! 


Teflon-Reinforced 
Silicone Rubber 


Inadequate tear resistance of silicone rubber has been 
a major deterrent to many applications for this material. 
This disadvantage may be overcome by the development 
of a Teflon-reinforced material. As described at the recent 
llth Annual Technical Conference of the Society of 
Plastics Engineers by George S. Irby, Jr.. General Elec- 
tric’s Plastics Department, this new material (Super 
Tough Silicone Rubber) is said to exhibit a tear resistance 
three to four times greater than that of regular grades of 
silicone rubber. Oil resistance is also improved. 

Teflon tetrafluoroethylene resin granules are added di- 
rectly to the silicone rubber during the compounding 
process. The shearing action of the rolls in the rubber 
mills changes the Teflon granules into a fibrous form, 
finally converts them into a mat of tough and elastic 
fibers. 

Molding however is more difficult with this new mate- 
rial—a disadvantage stemming from its “super” tough- 
ness. Extrusion and transfer molding methods are ruled 
out, but compression molding with proper techniques 
produces “excellent” molded parts. 


“Super” High-Temperature 
Plastics Dielectrics 


Vital need for super high-temperature plastics dielec- 
trics (materials able to function at temperatures of 300 C 
to 500 C, if not higher) may be filled by isocyanate- 
treated polymers. Reviewing recent advances in the iso- 
cyanate field at SPE Annual Conference, Irving Katz. 
Materials Research Laboratory, North 
tion. pointed to two research directions: 


American Avia- 
(1) isocyanate- 
treated boron-base polymers, and (2) isocyanate-treated 


silicone-base polymers. 


Rapid developments are shaping up on several fronts 


Developing a nylon component: Profile of an in- 
tricate part being reproduced in Zytel nylon at 
DuPont's new $3 million Polychemicals Sales Service 
Laboratory. Such machined parts are evaluated priot 
to building production-run injection molds. Labora- 
tory’s function will include development work on 
new materials and applications. 


in the isocyanate-base polymers. Original research was 
spurred in Germany during the second World War. Now, 
several companies in this country have ambitious plans 
for wide-scale expansion of applications. including 
foam-in place expanding resins, molding compounds, 
elastomers, adhesives, protective coatings, and lubricating 
greases. 

Foam-in place isocyanate resins have already estab- 
lished their advantages for encapsulating of electronic 
assemblies, particularly in airborne equipment and in 
guided missiles. 


Copper-Clad 
TFC Laminate 


Based on a special bonding technique that requires no 
resin adhesive, International Resistance Company has 
developed a new copper-clad TFC (trifluorochloroethy- 
lene) laminate for service under severe conditions. Among 
other advantageous characteristics, the new laminates show 
(1) a bond strength of 8 to 10 lb per in.. (2) freedom 


from delamination or degradation of the resin base under 
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SILICON 
RECTIFIERS 


AVAILABLE FOR THE FIRST TIME 
IN PRODUCTION QUANTITIES 


0 Elegy * These units are ideally suited for aircraft and guided 
& Yor missile requirements. Other typical applications that 
can benefit from their superior characteristics are 
power rectifiers in commercial equipment, magnetic 
amplifiers, clipping, meter protection and counter cir- 
cuits. Anxiety over temperatures is completely elimi- 
Jy, a eo 

Vr 1392 ° nated when they are used in digital computers. Automa- 
tion and control engineering suggest additional fields. 
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. Rectification Efficiency Over 99% 
. Forward Voltage Drops Averaging 1.5 Volts at 200 MA 
. Peak Inverse Voltages to 1,000 Volts 

. Operates Continuously up to 200°C. 

. Leakage Current as Low as 10-10 amperes 

. Rectification Ratios as High as 10° 

. Practically Flat Zener Characteristics 
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2. HIGH CURRENT 
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7. LIGHT IN WEIGHT 











Z 8. RUGGED — ALL WELDED 
jo} | E),, = STATIC FE 9. LOW FORWARD DROP 

| | yrs) 3 | CHARACTERISTICS 10. LOW LEAKAGE 

| | | | e ae bategae nce Write for fully illustrated and 








informative Bulletin SR-18-1 





BOGUE ELECTRIC 
MANUFACTURING COMPANY 
PATERSON 3, NEW JERSEY 







Units with peak inverse rating of 850 volts available in sample quantities. 
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continuous exposure at 150 C or intermittent at 190 C, 
and (3) freedom from measurable water absorption, 
delamination or adverse effect on electrical properties 
after 30 hr in boiling water. Ferric chloride etchant 
penetrates down to the TFC base. 

Already announced in development stage are copper- 
clad Kel-F laminates in thicknesses of 14, in. or 1 in., 
and with single or double cladding. The base is clear or 
pigmented. Sizes: 16 x 16 in. maximum. 

A related research development at IRC is a hermetic 
seal terminal (LT-510) that utilizes a solder bonded to 
a Kel-F body. Applications: Where conditions may cause 
flashover or corona problems. Corona starting voltage. 
over 3000 volts: peak flashover voltage. over 5000 volts 
(both rms. 60 eps). 


Design for 
Toasting— 


Toaster designers are in for a bit of homework if the 
results of recent consumer study are valid. In a pilot 
study of its 12.000-family consumer panel. the Home 
Testing Institute. New York, found that only 7 per cent 
of those queried were satisfied with their automatic 
toasters: 25 per cent had no positive suggestion to make: 
but a thumping majority, 68 per cent, made a total of 
117 suggestions for improved design and performance. 

Most popular demand is for toasters that would ac- 
commodate different sizes of bread slices, particularly 
the unevenly sliced home-baked bread. and also buns. 
rolls and muffins. . . . But no one apparently has made a 
demand for a toaster that can handle bagels. So there’s 
at least one worry less for the toaster designers. 


Department of 
Apparent Confusion— 


All right, don’t write us—we know. 

In a recent issue we reported in this department on 
a certain new product and stated that the composition 
of the basic material was still a company secret. In the 
same issue—hundred pages or so away from us—you may 
have noted that the so-called secret was divulged in a 
paid advertisement. No, there was no confusion at this 
end. Just one of those instances where a manufacturer's 
advertising department (bless it!) rushes in where the 
research people are afraid to tread. 


Steel-to-Steel 
Silicone Lubricant 


Thermal stability over a temperature range from —65 F 
to +500 F is claimed for a new silicone lubricant being 
tested by the Materials Engineering and Aviation Gas 
Turbine departments at Westinghouse. . . . Lubricating 
qualities are reported as “excellent” under steel-to-steel 
bearing load tests up to 107,000 psi bearing area. 

Previously, silicone lubricants—despite their thermal 
stability and excellent viscosity-temperature index—failed 
to function satisfactorily for ferrous surfaces. The prob- 
lem was attacked by a modification of the conventional 
silicone oil molecule so as to provide a material able 
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Automatic transistor testing: Bell Telephone  La- 
boratories’ developmental machine, “Mr. Meticulous,” 
illustrated above, performs automatically a 15-step 
job of testing transistor elements, affixing leads, 
checking completed unit. Entire operation of testing, 
acceptance or rejection takes less than 1 min. On the 
horizon: Completely automatic production of transis- 
tors. (Insert shows assembled transistor compared to 
profile of a dime.) 


to force a surface chemical reaction at the metal-oil 
boundary. 


Human Engineering in 
Maintenance Design 


\ ripe field for human-engineering study lies in the 
design of equipment for optimum maintenance. Up to 
now the human engineer has been predominently con- 
cerned with applying his particular knowledge to the 
operational side of electronic equipment and controls. . . . 
It is significant that a Conference on Human Engineering 
held last September under sponsorship of the Office of 
Naval Research. devoted a session to the relationship 
between human engineering and equipment maintenance. 


Handles Not 
For Handling— 


Time was when a handle, say of a domestic refrigerator, 
was a simple and uncluttered thing designed to be taken 
firmly by the hand, turned, pushed or pulled. But nowa- 
days, a handle is more often than not a thing of awesome 
and fearful configuration. It has become ornate and lush 
with gold trim and purple plastic. It is no longer designed 
to be manually operated . . . now it is to be actuated by 
a nudge of the elbow. a back kick of the heel, a wiggle 
of the hip. 

We wouldn’t be a bit surprised to learn that the whole 
business is maybe a reflection of the inner insecurity that 
we may feel in these days of tensions and uncertainties 

. . A psychologist could make out a good case for a 
deep-seated desire for fancier and fancier escape mech- 
anisms! 


—A.E.J 7 
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esigners today can choose from two general types 
of worm gearing for use in drive systems. These types 
(Fig. 1) include: 


1. Gearing with one element throated. 
2. Gearing with both elements throated. 


In cylindrical worm gearing, only one element is 
throated. Contact between teeth is a theoretical line, 
varying in length with tooth design. One member is 
involute in form, the other straight-sided. Under load, 
the line contact widens to a thin band or zone of contact. 


When both elements are throated, or double envelop- 
ing, all teeth are straight-sided and tangent to a com- 



































LINE CONTACT 


FIG. 1—Comparison of double-enveloping design (both elements throated) of 
Cone-Drive gearing with cylindrical worm gearing. 


mon circle, and in contact the full depth of the teeth. 
As a result, we have line contact across the face plus 
a line contact extending full depth of the teeth. The 
resulting area contact occurs on all teeth in mesh, 
giving multiple-tooth area-contact. Basically, this 
means higher load-carrying capacity than possible 
with other types of gearing. 


We call these double-enveloping worm gears ‘“Cone- 
Drive” gears. They possess another feature possible 
only with the double-enveloping design—the ability to 
regenerate or reproduce themselves when wear occurs. 
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Double-Enveloping Worm Gearing 


Reduce size and cost of your drive systems by utilizing 
this outstanding method of power transmission 




































FIG. 2—Closeup of typical set of Cone-Drive gears shows full-throated con- 
struction of each element for area contact. 


With Cone-Drive gears, total contact area and com- 
bined tooth strength have the same values for any 
given center distance regardless of the ratio used. For 
any given center distance, the smaller the number of 
teeth the larger each individual tooth and vice-versa. 


The number of teeth in contact is always Y of the total 
on the gear. If there are 48 teeth on the gear, 6 will 
be in engagement at all times. Reduce the teeth to 24 
and there will be 3 in engagement—but each tooth 
will be twice as large. 


What does this double-enveloping or wrapping of one 
gear around the other mean to the designer? 


COMPACT BUT POWERFUL 


By spreading the load over a greater contact area, 
Cone-Drive gears reduce unit pressures. Gearsets 
can have much smaller center distances—carry loads 
that require cylindrical gearing that is much larger 
and heavier (up to three times as much.) This also 
means that housings can be smaller, weight reduced 
and the product made more compact. 


It is often possible to replace large, bulky gear trains 
with standard Cone-Drive gears because of their ability 
to handle large loads with high reductions on small 
center distances. Again the result is increased com- 
pactness and, very often, much lower cost for a better 
product. 
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1. Gearsets (444 standardized sets) 


2. Speed reducers (over 190,000 standardized models) 


AVAILABLE IN MANY SIZES, RATIOS AND TYPES 


Cone-Drive gears are available in many forms. These include: 


All parts for a given center distance— 
gears, mountings, bearings, housings, 
fan-cooling attachments and water 


NE oo are aoe were ened shaft over, under or vertical : ; : : 

Shaft-mounted........... shaft over, under or vertical cooling coils (for continuous high- 
Pemeeeted, 6. cccceccesvs shaft over, under or vertical load operation), eee standard- 
Double-reduction......... shaft over, under or vertical ized whether you require pinion under 
OE shaft over, under or vertical or over, gear shaft vertical or hori- 


3. Ratios from 5:1 to 4900:1 
4. Loads from fractional to 800 hp 


SMOOTH OPERATION FEATURED 


Cone-Drive gears provide power transmission as 
smooth or smoother than the finest hydraulic system. 
The large number of teeth in continuous contact are 
responsible for this feature. When desired, these gears 
can be made “‘self-locking”’ so that no movement takes 
place in either direction of rotation of the gear unless 
power is applied to the worm. 


With a tooth shape that gives maximum strength where 
needed plus full-depth engagement, Cone-Drive gears 
resistance to shock loads is remarkable. Ratings for 
continuous shock load service are high. Maintenance 
consists primarily of proper lubrication. The regener- 
ating or ““wearing-in’” feature also adds greatly to life. 


ASSEMBLY NO PROBLEM 


A question is sometimes raised, because of the double- 
enveloping design, as to the accuracy to which the 
end position of the Cone-Drive pinion must be held 
in assembly. This accuracy is directly related to the 
size of the gear set. The average gear is approximately 
4 times the size of the pinion. Thus, accuracy of end 
location of the pinion is only “th as critical as the 
side position of the gear. Accuracy required for side 
position and center distance of Cone-Drive gears is 
the same as for cylindrical worm gearing. When side 
position location of the gear is provided for as in all 


zontal, single or double-extended 
shafts, right or left hand. 


worm gears, the additional dimension providing end 
position location of the worm requires only Y%th the 
accuracy. For instance, the lead of a 6” center distance 
worm changes only 0.0007 in. for an end movement 
of the worm of 0.010 inch. 


ADD SALES APPEAL 


Industry and its customers have steadily come to recog- 
nize the many advantages of Cone-Drive gearing in 
the products they buy. Many manufacturers today give 
prominence to their use of Cone-Drive gears in prod- 
uct literature and advertising, taking advantage of 
their inherent sales appeal and desirability. 


Whether you want gearsets for built-in application, 
standard single-reduction speed reducers, double- 
reduction reducers, shaft-mounted reducers, motorized 
reducers, or fan or water-cooled reducers, Cone-Drive 
Gears has them in stock. All parts are available from 
stock if you should ever need them. All bearings are 
standard, too. 


Ask for Bulletin 789-54 for additional information. 


®,,.. Deir GEARS 
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DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 
Detroit 12. Michigen 





FIG. 3— Available forms of Cone-Drive gearing are represented here. From 
left to right: stendard 3” center distance reducer with pinion under, fan- 
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cooled speed reducer, anuead genet lineation yor ee 
new shaft-mounted speed reducer. 




































When operating temperatures are wide! 






































Oronite POLYBUTENES are the answer 


in paper-insulated electrical products 


Oronite Polybutene, when used as an impregnating agent, offers superior dielec- 
tric strength, low expansion coefficient and low power factors all essential in 
paper-wrapped or oil filled condensers and capacitors. Conductors so insulated 
show excellent stability under accelerated thermal aging tests and have proved 


most successful under wide operating conditions. 


Contact the Oronite office nearest you for more information or product samples. 


ORONITE CHEMICAL COMPANY 


200 Bush Street, San Francisco 20, California 2 ORONITE : the original and major 
30 Rockefeller Plaza, New York 20, New York : tu CAL 


714 W. Olympic Blvd., Los Angeles 15, Calif. ree oe producer of POLYBUTENES 


20 North Wacker Drive, Chicago 6, Illinois 
Mercantile Securities Building, Dallas 1, Texas 
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NOW ...FROM ‘Ira ngitron 


SILICON JUNCTION DIODES WITH 
SUPERIOR FORWARD CONDUCTANCE 


=—— Operation up to 150°C 
=—— Low Inverse Current 
== Sharp Zener Break 


== Hermetic Sealing 



















Transitron silicon junction diodes are 
specifically designed to meet exacting 
high temperature requirements. Com- 
bining high forward conductance with 
very high inverse resistance, they pro- 
vide improved circuit performance in 
many applications. Reliability is as- 
sured through welded hermetic sealing. 


SPECIFICATIONS AND RATINGS 











Forward Current Inverse Current Maximum Reverse 
at +1.0 Volt at Specified Voltage Working Voltage 
TYPE (ma) wa) ( volts) 









at 25°C at 125°C 






















































1N137A 03 at 20V ne 36 ae | 
1N138A 01 at 10V dont 1 14 
| 
1N137B .03 at 20V 5 at 20V 
1N138B .01 at 10V 2 at 10V | 
1N350 03 at 60V 5 at 60V | 
1N351 8 .03 at 100V 5 at 100V 
1N352 5 .05 at 150V 10 at 150V 170 
1N353 3 10 at 200V 20 at°200V 225 
1N354 ] .10 at 300V 20 at 300V 
=. 
=S= 
SSS 
FR 
Types 1N200 through 1N222 as well as special 
types, including Zener regulators, are also ———s 
available. Your inquiries are invited. —— 
SEND FOR 
BULLETIN 
VISIT BOOTH 580 AT THE I.R.E. SHOW, MARCH 21-24 1E1322 | 


‘Transitron c= —@ —- 


electronic corporation 
melrose 76, massachusetts Glass Diodes Silicon Diodes Germanium Diodes Transistors 
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Silicon Rectifiers 
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Reliability at High Temperatures Transitron’s silicon rectifiers meet the 
long felt need for reliable and efficient 
High Power Handling Ability power rectification at high temperatures. 


Negligible Leakage Current Overcoming the basic limitations of sele- 
nium, germanium, and the vacuum tube, 
they provide. trouble-free operation over 
wide ambient temperature ranges. 


No Forward Aging 


High Conductance 


These rugged rectifiers offer major sav- 
ings in both size and weight in any high 
temperature application. 


Miniature Size 


SERPEE 


Hermetic Sealing 





/ SEND FOR 
BULLETIN 
1E1321 


VISIT BOOTH 580 AT THE 
1.R.E. SHOW, MARCH 21-24 
















TYPICAL FORWARD CHARACTERISTICS TYPICAL INVERSE CHARACTERISTICS TYPICAL POWER SUPPLY CHARACTERISTICS 
600 1000 
500 / mir thy a 

500 “ 200 / ¢ @~ alk hen | TY 
3 2 0 -55¢ 5 5 pies | 
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OUTPUT CURRENT (lo) MA 


SPECIFICATIONS AND RATINGS AT 125°C 





POWER SUPPLY TYPES MAGNETIC AMPLIFIER TYPES 












































































Peak Maximum Maximum* Maximum* Peak Maximum Maximum* Maximum* 
Recurrent Average Average Average Recurrent Average Average Average 
Inverse Forward Forward Inverse Inverse Forward Forward Inverse 
Voltage Current Voltage Current Voltage Current Voltage Current 
(volts) (ma) ( volts) (ma) (volts) (ma) ( volts) (ma) 
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Special silicon rectifiers, or combinations, are available to 


1 pinatio' *Averaged over one cycle for full wave choke input circuit 
meet specific requirements. Your inquiries are invited. 


with Rectifier operating at full rated forward current. 







Glass Diodes Silicon Diodes Germanium Diodes Transistors Silicon Rectifiers 
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tch Leads the Field! 
position to 
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Comparison Prov 
This Drum Swi 
le (without tools) 


mpact size 
nd mechanic 


from maintained 
Modern streamlined styl 
al life « Pressure wire con- 
e « Single captive 


e Convertib 
spring return ° Co 
e Long electrical a 
nector terminals ¢ Generous wiring spac 
cover screw ° Two 14" conduit openings 


Write tor Bulletin 2601 
Square D Company, 4041 North Richards St., Milwaukee 12, Wis. 


$k YOUR ELECTRICAL DISTRIBUTOR FOR SQUARE Dp PRODUCTS 


SQUARE J) me) 
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WHY ZINC RATES 


| 
o_ 
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The distinctive beauty of the 1955 Buick front 
end bright-work bears impressive testimony to 
one of the principal reasons why ZINC is the 
most widely used die casting metal. Because 
they are ZINC, these die castings are economi- 
cally finished in a handsome, durable chromium 
plate. No other die casting metal can match 
ZINC in providing both castability and plate- 
ability at low cost. 

You have a complete choice of finishes when 
you specify ZINC die castings for 
the assembly of your products. 
Electroplating of ZINC die castings, 
especially with copper-nickel-chro- 
mium, is done on a very large scale. 
Or you may choose from a variety 
of organic coatings, such as enamels 
or lacquers, with assurance that a 
minimum of surface preparation 





The New Jersey Zinc Company 2 & Al & c 
160 Front St., New York 38,N.Y. 352245 FOR DIE CASTING ALLOYS 


FIRST IN DIE CASTING e NUMBER 


as typified * BUICK ; 






i AL 


will be required on the smooth as-cast parts. If 
a decorative treatment is not needed, but un- 
usual exposure conditions prevail, ZINC die 
castings can be protected inexpensively by the 
application of Cronak*—a dichromate dip. 
Our advertisments in this magazine in the 
months ahead will explain why and how ZINC 
die castings cut costs and improve the salability 
of a variety of products. Send for a copy of the 
new brochure shown here and contact any com- 
mercial die casting company regard- 
ing your particular production 
problems. 
*For full details of the Cronak process 


write to The New Jersey Zinc Company, 
160 Front Street, New York 38, N. Y. 


& ® Send for 
. + = your copy 





1 OF A SERIES 








The Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (nici duciry) ZINC 
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irvington sets the pace with 


“Flexible at Low Temperatures”... Reports 
Allied Control Co. on IRV-O-LITE XTE-30 


Ability to retain its initial flexibility over long periods of operation at low 
temperatures is one of the major reasons why Allied Control Company, Inc., 
New York, has selected Irvington’s IRV-O-LITE XTE-30 extruded plastic 
tubing. Tubing is used for insulating the flexible pigtail connections to the 
moving contact arms on Allied’s Type BOY relays. 
Because of its smooth interior surface, XTE-30 tubing slips easily over the finely 
stranded wire leads without breakage of strands. In addition to its high dielec- 
tric strength, the tubing affords mechanical protection from abrasion and tearing. 
Other features of XTE-30 include high tensile strength and resistance to acids, 
alkalies and most solvents. 

seen Send for data sheet which gives technical specifications, dimensions and color 

GOLDENYA RS range. 


ry afon PLASTICS PRODUCTS 


IRVIN GT OWN owision 


MINNESOTA MINING & MANUFACTURING COMPANY 
9 ARGYLE TERRACE IRVINGTON 11, N. J. 


ELECTRICAL MANUFACTURING 















Better Insulating Products 














In Stock=—Over Twenty Combinations 
Polyester Film Laminated Insulation 


Irvington No. 140 
High-Strength Varnish 


Why wait for your polyester film laminates . .. or use an untested Where windings face mechanical 
stress or severe vibration, impreg- 
nate with Irvington No. 140. Field | 
use proves how its unsurpassed | 
bonding strength prevents coil or 
wire movement in automotive 


substitute? Now you can get immediate quantity delivery from 
Irvington on more than 20 different combinations of polyester film 
laminated with kraft or rag . . . woven glass or asbestos ... in 
duplex or triplex constructions. There are hundreds of other combi- 
nations available, utilizing the best Class A and Class B materials. All 
are fully tested and proved . . . bonded with special Irvington ad- armatures, traction motors and 















hesives that effectively safeguard against the delaminating effects of generators, tools, high speed equip- 
heat or solvents. The exceptional dielectric strength and heat stability ment. Excellent heat, oil and | 
of these tough combinations prove a distinct advantage in re-rated chemical resistance; unusual sta- | 
motors or other compact equipment .. . in coil, relay pes bility. Why not let Irvington’s 
and dry type transformer insulation. Write for technical (2) complete line and research service 
data and new sample folder. suri solve your varnish problems? 
COATED PRODUCTS VARNISH PRODUCTS 
LOOK TO IRVINGTON FOR: | 
ELECTRICAL INSULATION COATED AND LAMINATED FABRICS AND PAPERS | 
Class “A", “B", “H" Laminates and Coated Materials Weatherproof Covers 
Plastic Tubing and Tape Product Sealing Materials 


Insulating Varnishes Cap Liners 
Oil Stop Separator Materials 
EXTRUDED PLASTICS Basic Chemicals 


For packaging, materials transfer, giazing Intermediates i 






! 
Crepe Paper CHEMICAL SPECIALTIES | 
| 
| 
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Precision 5)5)3n5 


PLATED UNBRAKOS AT WORK 


UNBRAKO FORMULA FOR PLATED SCREW QUALITY. Make the screw pre- 
cisely undersize with the finest machines. Plate it under rigidiy controlled conditions 
in the best available plating equipment. Guarantee the finished product—Class 3A 
thread tolerance after plating. It is this unique formula that permits us to supply, 
with extremely good delivery, the plated UNBRAKO socket head cap screws for such 
precision applications as this high-speed centrifugal separator used in the processing 
of fish oils. The story of plating at SPS is told in “‘Precision Plating—a product and a 
service.”” See your authorized industrial distributor or write on your business letter- 
head for a copy of it. STANDARD PRESSED STEEL Co., Jenkintown 9, Pa. 


—_—~nA. 
UNBRAKO SOCKET SCREW DIVISION ops JENKINTOWN, PENNSYLVANIA 
ee, 
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U.S. MOTOR 


TRANSVERSE 





























See how it works. The above cut-open view shows how 
grease extrudes through the bearing transversely when grease 
gun is applied, forcing old grease out and replacing with fresh 
new lubricant. Lubriflush is an exclusive U. S. Motors system, 
proved by 20 years’ application. 


U.S. MOTORS 








icc at ee THE ONLY SYSTEM OF COMPLETE RE-LUBRICATION 
applied behind the without disassembly of motor! | 
an : ee Motor bearing failure is costly. Bearing life is limited to the life of its 
No dead areas. Largest lubricant. Therefore re-lubrication is a must..But to completely 
grease volume surrounds re-lubricate any ordinary bearing you have to open up the motor. That 
a eo nie costs money — in man-hours and down-time. The solution — Install 
paneer U.S. Motors. Just apply a grease gun once a year. The injected grease 
is applied behind the bearing and is forced transversely through the | 
bearing, ejecting all the old grease out the drain. How simple. How 


quick. How economical. 


CARTRIDGE TYPE 


U.S. ELECTRICAL MOTORS, Ine. 
Limited in volume of Los Angeles 54, California + Milford, Conn. 
grease. When grease fails, 
bearing must be replaced. 


GET THIS BOOKLET ON Request for Lubriflush Booklet 


MOTOR LUBRICATION 


A real refresher course 
on motor lubrication. 














STANDARD TYPE U. S. Electrical Motors Inc. 


Box 2058, Los Angeles 54, Calif. or Milford, Conn e 





ne oy ae NAME — 
Does not replace worn bear greasing. Fact- 
grease on blind side of packed pages revec! COMPANY SSS eee 
; ones data that ADDRESS : 
bearing. will amaze you. It's > chee 
free. Send Coupon. cry ZONE___STATE__ 
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enamel wire 
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New processes and controls 
assure uniform quality: 


> 
Uniform over-all size —for uniform windings. 
Uniform softness with high tensile strength 
for tighter windings, reduced breakage. 

? 





Uniform spooling, larger packages for lower- 
cost windings. 





Uniform property balance for good flexibility, | 
solvent resistance and dielectric strength. | 
! 


Any time magnet wire is your problem, 
consult Phelps Dodge for the quickest, easiest answer! 








Banana! 
i i | af 
j 
7 
; 
; | ie 
+ 


CORPORATION | | 


INCA MANUFACTURING DIVISION 


FORT WAYNE, INDIANA 
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holes in GRAMIX. parts 


are practically FREE! 


Oil holes, vent holes and similar small holes can usually be made in GRAMIX 
sintered metal parts at no cost to you. That’s because holes are die-pressed into 
GRAMIX parts, not drilled. And in production quantities the metal saved often 
offsets the slight additional cost of the dies. GRAMIX parts can be 

produced in relatively complicated shapes to tolerances as close as 

0005”. They cost less than similar machined parts, and 

they can be oil-impregnated for self lubrication. 

Write today for full details. 
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OUR 101ST YEAR 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION e SAGINAW, MICHIGAN 
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VACUUM 
FORMING 


This fast-growing process has 

many unusual applications. 
Yardley’s complete facilities include 
latest-type presses for molding refrig- 
erator and television parts, sign faces, 
displays, packaging of all types and spe- 
cial shapes from standard and special 
materials at minimum tooling costs. 


INJECTION 
MOLDING 


With the addition of the newest- 

type 48-oz. press, Yardley now 
offers a full range of molding capacities. 
The large number of presses in all sizes 
assure you of high-volume production, 
faster delivery, lower per-unit cost, com- 
plete designing, engineering and con- 
sulting service on Vacuum Forming, 
Injection Molding and Custom Extru- 
sion problems. 


There’s an experienced Yardley repre- 
sentative near you. Check the Tele- 
phone Yellow Pages. 


142 Parsons Avenue °¢* Columbus, Ohio 
IN CANADA: Daymond Co., Ltd., Chatham, Ontario ¢ EXPORT SALES: F. and J. Meyer, 115 Broad St., New York 4, U.S.A 
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FACT = Mounted where it does not take up 
valuable machine space, the new, totally-enclosed 
Westinghouse d-c braking controller now stops this 
250-ton vertical press in 5% of former time—with- 
out need of any special motors, shaft extensions, 
mechanical braking devices or special windings. 


FACT § The new Westinghouse 
d-c braking controller contains all 
controls necessary for normal start- 
ing and stapping, including motor 
overload protection, plus the d-c 
braking unit with its self-contained 
source of d-c current. Requires 
minimum maintenance. 


FACT = Now it takes just 24 
seconds to stop this vertical press, 
driven by a 25-hp motor—where 
it formerly took eight minutes. 
Westinghouse d-c braking can stop 
motors of 7% hp or less—under 
normal load—in one second. 





FACT: 


New d-c braking controller 
stops a-c mofors in seconds! 


FACT: Decelerating the flywheel on this 250-ton, single-acting vertical 


press—for tool changes, emergencies—used to take eight long minutes. The new 


Westinghouse d-c braking controller now does it in just 24 seconds. 


FACT: Westinghouse d-c braking can contribute a savings like this in 
valuable production time wherever automatic operation is geared for rapid and/or 
controlled stopping. Typical applications involve radial drills, hydraulic presses, 
tapping machines, automatic lathes, machine tools, woodworking machinery, 
textile machines, packaging machines, conveyors—and include squirrel-cage or 


wound-rotor polyphase motors, single-phase motors. 


‘ . . . . 
FACT: Deceleration with the new Westinghouse d-c braking controller 
is smooth, without vibration, and without shock to the drive—also without 
reverse rotation or a holding torque at the end of the braking cycle. And no 


controller adjustments are necessary once the original “stop” cycle is determined. 


Get the complete story on how Westinghouse d-c braking can help you cut 
nonproductive work time. Call The Man With The Facts, the control sales engineer 
in your nearest Westinghouse office, or write Westinghouse Electric Corporation, 


P. O. Box 868, Pittsburgh 30, Pennsylvania. J-30182 


you can 6e SURE...i¢ ins 


Westinghouse 
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OF SYNTHANE LAMINATED PLASTICS 


RESISTS MOISTURE, HEAT, ARCING, BREAKAGE 


Practically everything made requires a combination of 
several properties. And this terminal insulator is a shining 
example. It has to have high dielectric strength in a 
machinable insulator, good moisture resistance, excellent 
arc resistance, good heat resistance and mechanical 
strength. These and other requirements indicate Synthane 
laminated plastics for the job. 

Starting with the blueprint, Synthane Corporation pro- 
duces the needed base material with the right combina- 


SYNTHANE CORPORATION, 17 River Road, Oaks, Pa 


Please send me more information about Synthane laminated 
plastics and fabrication service. 


Name —____ 


Title _ 


Company —__ 


Address __ 


tion of properties, machines it with accuracy, and supplies 
the finished parts, with no waste, to the customer. 

Each year Synthane turns out thousands of different 
finished parts. They are made from the more than 33 
different grades of Synthane laminated plastics which are 
also regularly supplied to industry in sheets, rods, tubes, 
and molded parts. Good service and quality are charac- 
teristic of Synthane fabrication. 

If you are looking for parts with many different 
properties — physical — mechanical — electrical — and 
chemical, in combination, Synthane may be your answer. 
Mail the coupon for information. 


SYNTHANE 


LAMINATED Ss PLASTICS 


SYNTHANE CORPORATION + OAKS, PENNSYLVANIA 
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Engineered Wiring—and why Rome 


Synthinol” protects it from heat, corrosion, 
solvents and moisture. 


You can avoid failure of hook-up and control wiring, 
because of inferior insulations or construction, by 
using Rome Hook-Up, Machine Tool and Control 
Wires. Rome wires are made to stand up under high- 
speed, automatic operation day after day. 
Hook-Up Wires 

Rome Synthinol is UL approved for 80°C.—has high 
resistance to acids, oils, alkalies, moisture and flame. 

Rome Synthinol 901 is UL approved for 105°C.— 
has all the advantages of regular synthinol plus 
higher resistance to heat deformation, shrinkage and 
cracking, and improved solderability. 

Also, Rome makes Rome Hi-Temp, a rubber in- 
sulation with great heat and moisture resistance— 
UL approved for 75°C. ... and a full line of special 
and standard commercial and military hook-up wires. 


Machine Tool and Control Wires 

Rome insulates its machine tool and control wires 
with synthinol to proof them against high ambient 
temperatures and corrosive conditions. They con- 
form to National Machine Tool Builders’ Association 
Standards and are UL approved as Type TW with 
end use approval for 80°C. operation in air; and in 
oily, moist locations for 60°C. operation. 

Rome Synthinol and Synthinol 901 are thermo- 
plastic compounds designed for exceptional resist- 
ance to high ambient temperatures, corrosion, oil 
and chemical solvents. Synthinol-insulated wiring is 
especially suitable for machine tool use. It is avail- 
able in a variety of permanently clear colors, solid 
or with spiral markings. 

Send for complete data and specifications on 
Rome Hook-Up Wires, Machine Tool and Control 
Wires. They're available in special and standard 
constructions. 


sion tolerances. 


This machine is built for automatic machin- 
ing of a specific automobile part. Machine 
tool and hook-up wires carry the power and 
ignals which make its automation possible. 
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Once the hopper is loaded, this machine auto- 
matically grinds roller bearing races to preci- 
The machine also trues and 
dresses the grinding wheel—automatically. 
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Without this control panel, equipped with 
dependable wiring, relays, starters and limit 
switches, the machine operator would do 
most of the work. Automation takes the 
machine through complex cycles without op- 
erator 





attention 





It Costs Less to Buy the Best 


ROME CABLE 


Corporation 
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Cost of Minnesota Rubber O-ringS..--++r*r°""" $.0140 


Expediting orders Expediting orders 


Incoming inspections Incoming inspections 





Your cost to replace rejected Q-ringS..---e08"" Your cost to replace rejected O-rings 


Installations Installation of O-rings 


Replacement of defective ield... - Replacement of defective Q-rings in the field... go00*** 
Total Unit kL cage eesti $.0452 Total Unit Cost 


Total Cost for 50,000 Units Total cost for 50,000 units 


Your expediting costs are zero because Minnesota Rubber makes 
deliveries 0” time, as promised. 


Your replacement costs are zero because Minnesota Rubber O-rings 
ass your strictest inspection standards. Statistical quality contro 
during the manufacture of Minnesota Rubber O-rings assures you of 
consistently high quality. And modern injection molding assures the 


closest possible dimensional tolerances. 





Your cost of replacing defective O-rings in the field are zero because 
Minnesota Rubber O-rings stand up under actual use as well as they 
stand up under inspection. Injection molding by Minnesota Rubber 
gives you built-in dependability. Cut down your field replacement 
costs with Minnesota O-rings. 


Free 
samples P 
« Pe . fo 
available in all Minnesota Rubber O 
‘ a mY _ 2 -ri 
material includi zes—together witl ' ings are 
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‘i 3633 Wooddale Ave 
Minneapolis 16, Min | 
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a NEW fine-grain phosphor bronze with 
30% GREATER ENDURANCE LIMIT 


FINE-GRAIN STRUCTURE IS THE MAIN REASON... 


Micrographs (75x magnification) tell 
the inside story. Top, note the fine- 
grain structure of DURAFLEX. Compare 
it with the grain structure of ordinary 
phosphor bronze, bottom. 


Try a FREE SAMPLE of 


Sheet... 
Wire .. 


up to 0.062” thick 


. up to 46” diameter (approx. ) 
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DURAFLEX* is a new, fine-grain phosphor bronze 
developed and sold only by Anaconda. Compara- 
tive fatigue tests show that the endurance limit of 
DURAFLEX is approximately 30% higher than for 
ordinary phosphor bronzes. In surface appearance, 
surface smoothness and resistance to corrosion, it 
is equal to, or better than, other phosphor bronzes. 
Further, its formability is increased with no sacri- 
fice in yield strength. pURAFLEX is a premium phos- 


phor bronze in every Way except cost; there's no 
increase in pric é. 


If you're now using a hard-temper phosphor 
bronze, chances are hos you can do the same form- 
ing in extra-hard temper puRAFLEX. If you're look- 
ing for longer life in the parts you form, we'll be 
glad to send you a free sample of DURAFLEX. Try it, 
test it, and you will agree that it’s superior. 
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*Trade-Mark 


DURAFLEX fine-grain phosphor bronze 


an product 


MADE BY THE AMERICAN BRASS COMPANY 


w==s FREE SAMPLE -=========--=-=-=0-0----20--=n=ny 


The American Brass Company, Waterbury 20, Connecticut 
(In Canada: Anaconda American Brass Ltd., New Toronto, Ontario) 


Yes, we'd like to try puRAFLEX. Please send us a free sample of 
sheet in thick, 

_ diameter. 
(1 We'd like to talk to one of your metallurgists about DURAFLEX. 


feelin temper, 


wire in . temper, 


ZONE... .STATE 
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Motor stator 
becomes pump 
housing as well- 


= 

in new, ultra-compact, 
e 

refrigeration 

motor-compressor 


Why not combine the pump 
and the motor? Put a gear pump 
inside the motor stator, encase 
the stator in plastic, and you can 
build an entire motor-compressor 
in the space occupied by a con- 
ventional motor alone! 


Wetmore Hodges and Associ- 
ates have done just that. But 
along the way, they ran into an 
unexpected problem. With the mo- 
tor stator doubling as the pump 
housing, it had to be pressure 
tight . . . free of voids. This was 
impossible to achieve with stand- 
ard potting compounds. 


New Compressor 
(left) takes only 
27% of the space of 
a conventional unit 
(right). It has only 
10% as many parts, 
weighs 58% less, 
and will cost much 
less to produce. 


Assembled stator 
(left). Finished stator 
(right) has been 
potted with Epon 
resin formulation. 
New compressor 
was developed by 
Wetmore Hodges 
and Associates, 
Redwood City, 
California. 


After hundreds of plastic form- 
ulations were tried, an Epon 
resin-based compound solved the 
problem. The Epon-impregnated 
stator proved to be pressure tight, 
stable mechanically and fully re- 
sistant to Freon at 350 psi, at 
temperatures as low as —20° F 
and as high as 250° F. Important 
too, Epon resin has excellent di- 
electric properties; is impervious 
to air, oil and water. 

If you, too, are interested in 
plastics for electrical applications, 
write for technical bulletin ““Epon 
828 in Casting Applications.” 


SHELL CHEMICAL 
CORPORATION 


Chemical Partner of 
Industry and Agriculture 


380 Madison Avenue 
New York 17, New York 
Atlanta - Boston + Chicago 

Cleveland + Detroit « Houston 
Los Angeles - Newark > New York 
San Francisco « St. Louis 
IN CANADA: 
Chemical Division, Shell Oil 
Company of Canada, Limited 
Toronto + Montreal « Vancouver 
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CROSS-RECESSED-HEAD 


SLREWS 


THE FASTENERS OF TODAY...AND OF THE FUTURE 





39 OUT OF 43 SCREWS in the assembly of the Gray 
Audograph electronic assembly are, by actual count, 
Phillips screws. Here a worker is testing the ‘‘playback”’ 


assembly. We find we can reach tight places without 
breakage, burring or slippage,” says the assistant manu- 
facturing engineer. 


BETTER WAYS OF ASSEMBLING PRODUCTS 


... with Phillips Cross-Recessed-Head Screws 


« . Sr = 
IMMEDIATE IMPROVEMENT. ‘‘When we introduced Phillips screws 
we immediately improved assembly and saved time,” reports 
the purchasing agent for Fasco Industries, Rochester, N. Y. In 
the picture, one worker is mounting propeller blades, the other 
tightening the end cap for exhaust fans. 


SONOTONE AUDIOMETERS are replacing tuning forks for test 
hearing. Here the dial panel is being assembled . . . with Phillips 
screws. ‘‘Due to the panel’s anodized coating a slip of a screw 
driver would mar or scratch the surface, automatically causing 
the part to be rejected,” official of Sonotone said. ‘Phillips 
screws don’t slip,” 








THE RIGHT DIRECTION for Yankee Metal Products Corp., 
Norwalk, Conn. to take for assembling auto directional 
signal lights proved to be Phillips screws. They require 
more than 5 million screws a year. ‘‘Our rate of production 
would be cut in half without the self-centering feature of- 
fered by Phillips screw heads,” says the company’s produc- 
tion manager. 
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AIEEE 
PRECISION WORK IS KEY to manufacture of Clark Flush- 
Mounted Push Button Stations, where any defect would 
stand out like a monument. ‘‘We have been using Phillips 


crews since 1940,”’ says the assembly foreman. ‘‘When we 
started it was for their attractive appearance but found they 
have many other advantages . . . more positive driver grip- 
ping action . ,. better for countersinking.”’ 














STARTED OUTSIDE, WENT INSIDE. “Sleek appearance is a primary fea- 
ture of SINGER vacuum cleaners, so we wanted to go to a counter- 
sunk head in our exterior holding screws,” said the chief engineer. ‘‘So 
satisfied have we been that we have gradually extended their applica- 
tion to include interior construction uses.” 
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THE FASTENERS OF TODAY... 
AND OF THE FUTURE 


xX marks the Spot ... 
the mark of extra quality 





Look to these manufacturers 
for Kira quality 
Phillips Cross-Recessed-Head Screws 


ALLMETAL SCREW PRODUCTS 
COMPANY, INC. 

821 Stewart Avenue, Garden City, 
Long Island, New York 


AMERICAN SCREW COMPANY 
Willimantic, Connecticut 


ATLANTIC SCREW WORKS, INC. 
85 Charter Oak Avenue, 
Hartford 1, Connecticut 


THE BLAKE & JOHNSON CO. 
Waterville 14, Connecticut 


CENTRAL SCREW COMPANY 
3501 Shields Avenue, 
Chicago 9, Illinois 


CONTINENTAL SCREW COMPANY 
New Bedford, Massachusetts 


THE EAGLE LOCK COMPANY 


Terryville, Connecticut 


ELCO TOOL AND SCREW 
CORPORATION 
Rockford, Illinois 


GREAT LAKES SCREW CORP. 
13631-51 So. Halsted Street, 
Chicago 27, Illinois 


THE H. M. HARPER COMPANY 


Morton Grove, Illinois 


THE LAMSON & SESSIONS 
COMPANY 

1971 West 85th Street, 
Cleveland 2, Ohio 


NATIONAL LOCK COMPANY 
Rockford, Illinois 


THE NATIONAL SCREW 

& MANUFACTURING COMPANY 
2440 East 75th Street, 

Cleveland 4, Ohio 


PARKER-KALON Division 

General American Transportation 
Corporation 

200 Varick Street, 

New York 14, N. Y. 


PHEOLL MANUFACTURING CO. 
5700 Roosevelt Road, 
Chicago 50, Illinois 


ROCKFORD SCREW PRODUCTS CO. 


Rockford, Illinois 


SCOVILL MANUFACTURING 
COMPANY 
Waterville 14, Connecticut 


SHAKEPROOF Division 
Illinois Tool Works 

2501 North Keeler Avenue, 
Chicago 39, Illinois 


THE SOUTHINGTON HDWE. MFG. 
COMPANY 
Southington, Connecticut 


STERLING BOLT COMPANY 
363-405 West Erie Street, 
Chicago 10, Illinois 


UNIVERSAL SCREW COMPANY 
127 South Green St., 
Chicago 7, Illinois 


WALES-BEECH CORPORATION 
2240 Fifteenth Street, 
Rockford, Illinois 












OU CAN COUNT ON CONTINENTAL 
FOR EVERY FASTENER NEED! 
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Phillips “Bits~Holders—Screws” 
are Exclusive with Continental! 


Here’s how they can longer life than other bits, and have cut 
boost your output fastening costs as much as 50%. 
Send for this 


Only the Continental Screw Co. offers free booklet 
this three-way fastening combination to in- on Hy-Pro Phillips 


Insert Bits and Holders. 


crease your output. Phillips bits, holders, Write to 
and screws now make power-driving really Continental Screw Co. 


practical—even on your finished parts. New Bedford, Mass. 
The Continental record speaks for itself. “ 
Continental Phillips Bits have driven a Continental Screw Co. 
many as 1,000,000 screws without replace- Manufacturers of Holtite Fastenings | 
ment. They average from 2 to 4 times NEW BEDFORD, MASSACHUSETTS, U. S. A. 
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G-E oiltight push-button line provides “building block’’ flexibility 


Quality G-E magnetic 


Why does it pay to standardize on 
G-E motor starters? Manufacturers 
themselves have given these reasons 
among many others: “Easiest to in- 
stall.”’ “‘Gives our customers the best 
buy in dependability.” ‘Best long- 





THOUSANDS OF VARIATIONS of the 
above starters are available from the com- 
plete line of G-E magnetic motor starters. 


mem GENERAL & 





term assurance we can give customers 
against motor burnouts.”’ 

Starting with the basic contactor unit, 
you can have accessories, interlocks, 
control transformers and relays to fit 
your specific 


needs. Installation is 


Each General Electric starter employs the 
same basic contactor which has 


superior in severe industrial applications. 





wy 


proved 


You need to stock only 8 building- 
block forms—2 operators, 5 color 
coding rings and 1 contact block—to 
make 20 combinations. Building-block 
design adds up to new savings in as- 
sembly time, inventory costs and 
storage space. G-E oiltight push-button 
units are specifically designed to meet 
the demands of machinery designers 


and manufacturers, and _ include 
variety of forms. 
Indicating lights include resistor, 


transformer and full-voltage types, in 
six brilliant colors. Lights have faceted 
lenses which protrude from the mount- 
ing surface to assure visibility from any 
angle, yet are triple-sealed with oil- 
resistant, synthetic rubber. 

Unit components, units, enclosures, 
or complete stations are available in 
this flexible line. Designed for ap- 
pearance as well as efficiency, they lend 
a streamlined look to machines. Color 
rings stay bright. Both surface-mounted 
enclosures and flush-mounted plates 
meet JIC specifications. 

Specify G-E oiltight push buttons 
wherever hands or gloves may transfer 
oil or dirt. Ask for Bulletin GEA-5779B. 


Starters fit every machine design 


really simple—G-E starters are front- 
wired, with hardened panhead screws 
and plenty of room for easy manipula- 
tion. Clamp-type terminals are clearly 
identified. Knockouts are provided in 
top, sides and bottoms of enclosures. 
Screwdriver (all you ever need for wir- 
ing) goes straight in to all terminals. 
‘*Strongbox”’ coil construction means a 
slipping screwdriver won’t damage the 
coil, because the coil is inside a tough, 
molded plastic case. 

Additional benefits for your cus- 
tomers include; the permanent air gap 
that helps prevent contacts from “‘stick- 
ing in,”’ bi-metallic overload relays that 
adjust easily for manual or automati 
reset, sturdy all-around constructio1 
and good looks. For further information 
on the complete line of General Electric 
starters, see Bulletin GEA-6198. 
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Unit-cooled d-c motors 
keep out dirt and dust 


UNIT-COOLED MOTORS mount at any angle— 
shown here driving machine boring engine blocks. 


If your machines must operate in 
environments which make open or 
partially enclosed motors difficult or 
expensive to maintain, G.E.’s_ unit- 
cooled d-c motor is an ideal solution. 
It is completely self-contained, with no 
external duct work or air filtersto install. 

The motor has two air flow systems: 
external (black arrows in cutaway photo 
below), and internal (red arrows). The 
compact, top-mounted cooling unit (1) is 
within the over-all dimensions of the main 
motor. Self-cleaning vertical plates (2) 
are smooth and need little maintenance. 
Two blowers (3) operating the double 
ventilation system are powered by sepa- 
rate motors. Available: standard rat- 
ings from 15 to 200 hp, in constant or 
adjustable-speed types. Bulletin GEA- 
6091 gives complete information. 





TURN PAGE FOR 
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Now you can take advantage of in- 
creased availability of new G-E motors 
in re-rated NEMA frame sizes. When 
you design-in Tri/Clad ‘55’ motors, your 
customer will have one of the most mod- 
ern electrical drives available. This 
motor line includes standard polyphase 
and single-phase; NEMA “C’”’ face 
and ‘‘D”’ flange end shields, brake, gear, 


TR/ CLAD motors now available in 
quantity thru 10 hp—samples to 20 hp 


ee 
HIGHLIGHTS 


eit a 


shell type, three-quarter, wound-rotor, 
close-coupled pump motors and specials 
to your requirements. 

Design advantages include weight 
reduction up to 33°% and size up to 40% 
in some ratings. Note compact, modern 
appearance of Tri/Clad ‘55’ motors 
being installed on radial drilling ma- 
chine, above. Bulletin GEA-6200. 


Smaller, more compact fhp motors mount easier 





These G-E §fractional-horsepower 
motors free you from previous design 
limitations, give your machines greater 
salability. Lighter weight lowers ship- 
ping and handling costs. Smaller size 
means space saved on driven machines, 
better use of valuable warehouse space. 
Improved appearance adds to your 
product’s sales appeal. And all-angle 
operation means this standard, gen- 
eral-purpose motor can often replace 
costly specials. On the assembly line 
they’re much easier to install, which 
means additional savings. For full 
information check Bulletin GEA-5567. 


General Electric Co., Apparatus Sales Division, Sec. B 668-120, Schenectady, N. Y. 


Please send me the following builetins: 
Vv for reference 


GEA-6198 Magnetic motor starters 
GEA-5779B Oiltight push-button units 
GEA-6091A Unit-cooled d-c motors 


X for immediate project 


GEA-5567 Fractional-hp motor 
GEA-6200 Tri/Clad ‘55’ motors 


thing electric for machinery manufacturers in the General Electric Section. 


NAME 


CITY 


COMPANY 


| 
| 
| 
: CONSULT YOUR SWEET'S PRODUCT DESIGN FILE. You'll find every- 
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COPPER OXIDE RECTIFIER STACK 


SELENIUM RECTIFIER STACK 


INDUSTRIAL GERMANIUM RECTIFIER 


G-E metallic rectifiers answer 
industry’s growing d-c power needs 


General Electric offers designers a com- 
plete line of copper-oxide, selenium, and 
germanium rectifiers to exactly meet 
specific d-c power requirements. 

General Electric copper-oxide rectifiers 
are able to withstand momentary volt- 
age or current overloads and have the 
longest life and highest efficiency of all 
rectifiers at six volts or under. General 
Electric selenium rectifiers, with their 
lower forward voltage drop and higher 
reverse resistance, have proved 
a very satisfactory source of direct- 
current power for magnetic clutches 
and brakes on machine tools. A new 
45-volt selenium cell for industrial use 
provides 40,000 hours of life at 35 C 
ambient, with no derating at tempera- 
tures as high as 120 C. Economical, 
efficient germanium rectifiers have the 
best regulation of any metallic rectifier, 
in addition to the highest output voltage 
per cell, best current output, and 
lightest weight per watt output. 

For information on characteristics and 
application, see Bulletins GEA-5699A 
(copper-oxide), GET-2350 (selenium), 
and GEA-5773 (germanium). 


G-E a-c and d-c brakes install and adjust easily, 
give positive stops in varied machine applications 


For every braking need, G.E. can 
provide brakes with all the features 
that mean quick, easy adjustment and 
reliable operation. For instance, G-E 
d-c magnet brakes require only a wrench 
to make the one simple adjustment to 
compensate for lining wear. In actual 
on-the-job tests, the two-shoe, single 
magnet brake has established high 
standards of performance in applica- 
tions where continuity of service and 
low operating costs are of first im- 
portance. Design research was based 
on industry requirements and standards 
established by AISE. 

G-E a-c brakes are spring-set, two- 
shoe holding brakes, electrically re- 
leased by a solenoid in the smaller sizes 
and a thrustor in larger ratings. Three 
easily made adjustments control torque, 
wear, and clearance. They give smooth 
positive braking in either direction, and 
their long lining life and wheel life 
reduce maintenance costs. Both solenoid 
and thrustor types are available in 
open, dripproof, or watertight con- 
struction. 

For further information, check coupon 
for Bulletin GEA-6214 (d-c brake) 
and GEA-1518B (a-c brakes). 


D-C MAGNET 
BRAKE 


G.E. announces new, smaller, low-cost tachometer generator 


NEW D-C TACHOMETER GENERATOR 
TWO MODELS AVAILABLE 


SUR Rear 
Ue mu 
0-—5000 rpm max. 


Peace me 
1% of full scale 


100 volts d-c/1000 rpm 
ee Ue 
ee em ee 


Nea ee 
1% of full scale 


Many speed-measurement and con 
trol problems in machine design can be 
answered at low cost with the newest in 
General Electric’s line of d-c tachom- 
eter generators. It occupies a min- 
imum of space and can be flange- or 
foot-mounted, installed horizontally or 
vertically. This high versatility allows 
the equipment to be direct coupled, 
geared, or belt driven, as needed. It is 
tapped for 14-inch conduit connections. 

Two different models are available. 
The high output voltage of 100 volts 
per 1000 rpm is ideal for use as a 
pilot exciter on many control applica- 
tions and for speed indication. A 50- 
volt model is also available for speeds 
up to 5000 rpm. 

Whatever your voltage, speed, ac- 
curacy, or cost consideration, G.E. has 
the combination of tachometer genera- 
tor and instrument to meet your re- 
quirements. Write for BulletinGEC-1258. 
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Full capacity d-c magnetic blowout 
contactors lengthen life of the con- 
toct tip. 


Complete protection of d-c drive motor 
and motor-generator by a-c and d-c 
overload relays. 








Shaft mounted fan keeps cabinet 
pressurized—helps keep dirt out. 





Large openings in end shield allow 
easy inspection of brushes and 
commutator. 


Self-supporting m-g set specially 
mounted to help prevent vibration. 








BASIC SPEED VARIATOR consists of: (1) the 
power unit, designed to save space, (2) the d-c 
drive motor and (3) the operator's controls. 
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Speed Variator power unit. 


For custom-engineered adjustable speed 
specify packaged G-E speed variators 


Before a G-E speed variator leaves 
the factory, it is pre-engineered, as- 
sembled, packaged and completely 
tested according to your specifications. 
This adjustable-voltage d-c drive means 
savings in lower installation cost and 
more efficient production. Simply set 
components in place—motor, power 
unit, control—and connect the power. 

Speed variators are ideal for lathes, 
grinders, milling machines, broaches, 
slotters, boring mills, testing stands, 


Please send me the following bulletins; 


GEA-6127 Speed Variators 
|} GEA-1518 A-C Brakes 
GEA-6214 D-C Brakes 


PRODUCT HIGHLIGHTS 


Simple, start-stop button. 





A-c undervoltage protection. Pro- 
tection of a-c equipment by a-c 
overload relays. 


A-c short circuit protection. 


A-c control in isolated compartment. 


Dependable, powerful motor-gen- 
erator set matches overload capacity 
of the d-c drive motor. 


conveyor systems—any machine re- 
quiring adjustable speed drives. Pro- 
viding compensated speed regulation 
throughout load changes, the basic 
model covers a wide speed range. The 
power unit and operator’s control can 
be located as near the driven machines 
as necessary. Control and regulator 
‘building blocks,’’ added to the basic 
unit, give even more versatile and accu- 
rate speed control, to fit your specific 
requirements. Bulletin GEA-6127. 
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General Electric Co., Apparatus Sales Division, Sec. B 668-121, Schenectady, N. Y. 


V for reference XX for immediate project 


GEC-1258 D-C Tachometer Generators | 
GEA-5699A Copper Oxide Rectifiers ! 
GET-2350 Selenium Rectifiers 


GEA-5773 Germanium Rectifiers 
CONSULT YOUR SWEET’S PRODUCT DESIGN FILE. You'll find every- : 


NAME 
city 


TURN PAGE FOR INDUSTRY CONTROL HIGHLIGHTS > 


| thing electric for machinery manufacturers in the General Electric Section. 
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FAST, EASY INSTALLATION and simpli- 
fied maintenance are part of G.E.’s full 
line of drum switches for d-c motors and 
a-c applications of motor control. The 
conduit box is provided with knockouts 
in the bottom, back, and sides so that 
conduit connections can be made to suit 
any installation conditions. 


EASILY REMOVABLE DRUM SWITCH 
FRONT COVERS (and back covers on 
larger units) provide plenty of elbow 
room for wiring and for adjustments. 
Installation and maintenance time is 
substantially reduced because of com- 
plete and free access to working parts 
SIMPLE FINGER ADJUSTMENT is accom- 
plished readily with only a screw driver 
as shown below. 
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CONTACT LIFE IS DOUBLED because 
the element is reversible. When the 
contact surface shows excessive wear 
merely reverse, and use the opposite 
side. This is easily accomplished by the 
removal of but one screw. Segments are 
easily replaceable and can often be 
turned end for end to provide even 
longer life. 


PAWL SPRING ADJUSTMENT is simpli- 
fied by its accessibility from the 
FRONT of the controller. Adjustments 








AA 
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General Electric drum switches offer you 
simplified installation and maintenance 


are made by turning a slotted screw as 
shown in the photograph (right). The 
arc chute assembly is conveniently 
hinged for complete access to the pawl 
spring as well as other internal parts of 
the switch. 


OPERATING MECHANISM CAN BE PO- 
SITIONED in increments of 90° by 
relocating the stop piece on the main 
shaft. The standard horizontal handle 
is completely and simply interchange- 
able for rope wheel, vertical handle, or 
switchboard mechanism. This ease of 
interchangeability exists for all operat- 
ing mechanisms and between various 
sizes. For additional information on 
drum switches see coupon on next page. 


Complete terminal board accessibility with 
G-E rotating-cam-type limit switches 


General Electric rotating-cam-type limit 
switches are built without shunts or 
drum-type segments allowing complete 
access to the terminal board. Adaptable 
for continuous rotation in either clock- 
wise or counterclockwise direction and 
for reversing service they are available 
for two-, four-, six-, and ten-circuit in- 
stallations. 


BUILT FOR RUGGED DEPENDABILITY, 
G-E rotating-cam-type limit switches 
are made with cast-iron frames and 
sheet metal covers. The contacts are 
double-break type with silver tips. 
Better interrupting ability and precise 
operation are achieved by “snap” 
action. For additional information on 
G-E limit switches see coupon on 
opposite page. 


A. 109441-LS429 Geared Limit Switch 
with self-contained gear-reducing unit 
mounted on frame. 


B. 109441-LS437 rotating-cam-type 
limit switch with contacts provided for 
ten circuits. 
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C. 109441-LS464 rotating-cam-type 
limit switch designed for four circuits. 
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Complete line of G-E resistors 


gives you maximum 


DESIGNED WITH A WIDE RANGE of 
ohmic values and current capacities, 
G-E IC9033 resistor units are available 
in elements of similar appearance and 
construction. Any intermediate ohmic 
values or capacity desired are easily 
obtained by the use of taps or by con- 
necting IC9033 resistors in series, series- 
parallel, or parallel. 


MOUNTING PROBLEMS ARE SIMPLIFIED 
because the resistors have uniform 
mounting dimensions over a complete 
range of ratings. Designed to give you 
greater flexibility, the 1C9033 is ideally 
suited for applications such as load 
banks where resistors must cover a wide 
range of ohmic values and current ca- 
pacities. 


STURDY CONSTRUCTION of these re- 
sistors makes them particularly suitable 
for use on travelling cranes, portable 
equipment and other applications where 
vibration and sudden jolts are likely to 
be encountered. 


FOUR FORMS OF THE 1C9033 are avail- 
able: smooth-wound, smooth-wound 
with variable slider, open-wound, and 
edgewound units. Each form has five 
sizes ranging from 6°%¢ to 18% inches, 
except Form F which is not made in the 
shortest length. 


FORM A SMOOTH-WOUND UNITS are 
suitable for low current and high ohmic 
values. 


Because the resistance wire on the Form 
A has uniform spacing achieved by ten- 
sion winding, the unit has even heat 
distribution throughout, assuring the 
resistor of longer life. High mechanical 
strength is obtained through the use of 
a cylindrical core with a steel mounting 
rod extending through length of unit. 
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application flexibility 


— 


FORM B OPEN-WOUND UNITS are de- 
signed for higher current and lower 
ohmic values than the Form A units. 


Short circuits between turns are vir- 
tually impossible in this unit. The core 
is cross-shaped with four projections 
having molded grooves which securely 
hold wire in place. The rugged porcelain 
body is further strengthened by a steel 
mounting rod extending through the 
unit’s lengh. 


P. 


FORM C EDGEWOUND UNITS are de- 
signed for 50 amperes maximum. 


Alloy ribbon is employed as a resistor 
element in the Form C. It is helically 
wound, edgewise, and screwed to ‘“‘I”’ 
shaped porcelain insulators with teeth 
and grooves in upper and lower edges. 
High heat dissipation is assured by ex- 
tremely large surface areas offering very 
little ventilation restrictions. High cur- 
rent capacities are possible because of 
fewer turns per inch and large cross 
sectional areas. 


INDUSTRY CONTROL 


FORM E SMOOTH-WOUND UNITS are 
the same as Form A but with a slider 
added 





FORM F EDGEWISE-WOUND UNITS 
range up to ratings of 96 amperes. 


Like the Form C, this unit is wound 
around a one-piece porcelain core. 
Heavier ribbon is used to obtain higher 
ampere ratings. 


Check These Features of 
G-E 169033 Resistors 


Wide Range of Ohmic Values 
and Current Capacities. 


Compact Design. 
All Parts Corrosion-Resistant. 


Low Resistance Welded Ter- 
minals. 


Permanent Electrical Character- 
istics. 
Shock Resistant Construction. 


Connections Easily Made on 
Accessible Terminals. 


_ Available with Mounting Feet, 
in Unit Boxes, and in Frames. 


For additional information on 
G-E 1C9033 resistors see the 
coupon below. 


General Electric Co., Apparatus Sales Division, Section B781-9, 


Schenectady 5, N. Y. 

| Please send me the following bulletins: for reference (x) for immediate 
project (\ ): 

| LC) GEA-5994 LIMIT SWITCHES () GEA-6307 DRUM SWITCHES 

| L) GEC-1292 RESISTORS 

| Name Company Te eee 
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better electrical connections 


There’s only one accurate way to measure value . . . and that’s 
by the old-fashioned yardstick of performance. The best isn’t 
always the highest priced, nor is the least expensive the cheap- 
est. Electrical connectors are no exception . . . however the 
plugs and receptacles JOY has developed for industry are 
exceptional values in long range trouble-free performance. 
Molded as one-piece Neoprene jacketed units they can’t 
crack or become out-of-shape when dropped — won’t get 
mushy when smeared with grease or oil — and are absolutely 
watertight. When connected, mating beads or lips (5) shield 
contacts from dust or metallic particles in the air. 

Why be satisfied with less . . . when the best actually costs 
less in the long run? Only JOY electrical connectors provide 
all these advantages: 


(1) Re-inforced cable-to-connector junctions Cee ale ge ee ee 
(2) Tough ‘wear-resistant Neoprene jacketing Desi icinsacetiiaah: intl tines tn 
(3) Low resistant — wear compensating contacts copy of Bulletin MCro8. It con- 


tains sixteen pages of illustrations 
(4). . . . and the famous JOY waterseal and specifications on some of JOY'S 


most popular plugs and receptacles. 
pop plug P 





MORE THAN 100 YEARS ENGINEERING LEADERSHIP 


JOY MANUFACTURING COMPANY 


HENRY W. OLIVER BUILDING, PITTSBURGH 22, PENNSYLVANIA 


IN CANADA: JOY MANUFACTURING COMPANY (CANADA) LTD. GALT. ONTARIO 
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PRECIOUS METAL LAMINATES BY 


UNDERLINE DESIRABLE ELECTRICAL PROPERTIES 


CORROSION RESISTANCE...ECONOMY 


RAISED LAY 
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D. E. MAKEPEACE COMPANY 


ATTLEBORO, MASS. 
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See us at Booth 403-405 IRE SHOW 


“These presses run 1200 et per minute. 


Cutting knife enters the slot visible in these knife assemblies. Springs maintain pressure on the paper during cut. 


ELECTRICAL MANUFACTURING 














a $0 we need springs that can take it’ 


» Here is a giant multicolor magazine press in action; 
_ Paper is cut 640 times per minute. 
Press speed: 1200 feet per minute. 


says Goss Printing Press Company, world's largest manufacturer 


of newspaper, magazine and rotogravure presses 


@ 74°% of the world’s daily newspapers are printed 
on Goss equipment. Some of the presses are nearly 
a city block long—giant, roaring machines that 
gobble up newsprint at the rate of 1200 to 2000 
feet per minute. Many of the largest magazines 
also are printed on Goss presses, which run up to 
1200 feet per minute. 

At one end of the press is the cutting cylinder, 
where the paper is cut ‘‘on the run.” 640 times a 
minute, the sharp steel knife snaps in and out be- 
tween two spring loaded fibre ‘‘cushions”’ that hold 
the paper against the cutting cylinder. When the 
knife retracts, the springs push the cushions back 


out of the way. 

According to Mr. William Zimmer, Asst. Chief 
Engineer, “‘Inferior springs would fail, jam the cut- 
ting cylinders, wedge the folding mechanism, and 
cause severe damage. I don’t think that a spring 
could have a tougher job; but we’ve been using 
American Quality Springs for 20 years with excel- 
lent results.” 

American Quality Springs are available in any 
size, any quantity, any steel, style or finish— 
including flat wire and special shapes. Just get in 
touch with your American Steel & Wire repre- 
sentative. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION, GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


* TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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Standard MALLORY filters 


suppress radio noise... economically 


li your product is one of the hundreds that can cause objection- 
able radio noise, Mallory can offer you an economical and 
effective solution to your noise-suppression problem. A standard 
line of Mallory filters is now available which covers a broad 
variety of products ... power tools, electric shavers and appli- 


ances ... which involve standard filtering requirements. 


Included in this versatile family are a wide selection of voltage 
and ampere ratings, physical sizes and mounting arrangements. 
All are designed to provide broad band radio-frequency attenu- 


7 z ation, under standard conditions of use, which is well in excess 
For special : atta 
E of that required under government specifications. 
noise-suppresston applications 
Through years of experience in It will pay you to have a Mallory specialist investigate your 
developing radio noise filters for product's filtering requirements to see whether one of these 
manufacturers of military and standard types will fill the bill. For if it can, you will save the 
civilian equipment, Mallory is well cost of special designs . . . and gain the convenience of immediate 
qualified to design filter units for ; ; . . . 
ae delivery from stock. For a consultation, or for a copy of our 
your specialized needs...and to es = . ; ; 
manufacture them economically. Pechnical Bulletin, write or call Mallory today. 
The latest in test facilities are used 
to assure filter performance in 
accordance with current specifica- 
tion requirements. Write for a copy Expect more... 


of the Mallory Noise Filter Question- 
naire which will help you outline 


uaineies. Get more from MALLORY 


Serving Industry with These Products: o P.R. MALLORY & CO. inc 


Electromechanical—Resistors ¢ Switches ¢ Television Tuners ¢ Vibrators ; 


Electrochemical—Capacitors « Rectifiers ¢« Mercury Batteries 


Metallurgical— Contacts ¢ Special Metals and Ceramics ¢ Welding Materials 


MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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with Koppers Polystyrene 





























A TREMENDOUS VARIETY Of products can be made 
better with Koppers Polystyrene—tumblers and trays, 
children’s trucks, planes and dolls, battery cases, air 
conditioner grilles, radio cabinets and television masks. 
All of these products are tough, durable and may come 
in all the colors of the rainbow. 

Koppers makes a full line of different types of 
Polystyrene—each featuring a different combination 
of desirable properties. Your choice depends on the 


lt, 
KOPPERS || 
WwW 
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* 
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REFRIGERATOR DOOR LINER—Big moldings 
like this liner are easy to make when you use 
ca Koppers impact resistant polystyrene. 


LIGHTING FIXTURE COMPONENT—"Evenglo”’ 
Polystyrene by Koppers is fine for use in light- 
ing fixtures and illuminated signs. Its formu- 
lations can be controlled to give the exact light 
diffusion and transmission you need. 


INDOOR-OUTDOOR THERMOMETER — It’s easy 
to read the temperature through this trans- 
parent covering made with Koppers Polysty- 
rene. This plastic is ideal for display packag- 
ing, too. 


@ MEDICAL BLOOD SET—High heat resistance, 
light weight and resistance to breakage made 
Koppers Polystyrene the right choice for this 
all-plastic blood and plasma infusion set. 


@ RADIO CABINET—Many appliance housings are 

made with Koppers Polystyrene because it is 
light weight, easy to clean, and has a smooth, 
attractive finish. 


MODEL RAILROAD CARS—Polystyrene can be 
molded into the most intricate shapes with fine 
engineering detail. Models and toys made with 
Koppers Polystyrene please kiddies because 
they look like the real thing. 


function of your product. Choose the right type of 
polystyrene and you will get such qualities as high 
impact resistance, low water absorption, dimensional 
stability, high heat distortion. 

Chances are Koppers Polystyrene can improve your 
product or reduce production costs. A Koppers engi- 
neer can give you technical assistance in selecting the 
proper polystyrene for your product. Write us today 
for more information. 


KOPPERS COMPANY, INC., Chemical Division, Dept. EM-35, PITTSBURGH 19, PENNSYLVANIA 
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SALES OFFICES: NEW YORK +» BOSTON + PHILADELPHIA - ATLANTA * CHICAGO + DETROIT + LOS ANGELES 
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New manufacturing methods and assembly tech- 
niques at Phillips Control give Phil-trol Relay 
users “‘custom” and “‘standard”’ relays at lower cost. 


Coils in a wide assortment of winding types and 
characteristics are almost completely interchangeable 
during assembly, throughout most Phil-trol models. 
Varying marginal and timing values, various oper- 
ating values, timing sequence and release constants 
are also applicable to almost every Phil-trol Relay, 
during regular production runs. The “custom” addi- 
tion or omission of springs is accomplished just as 


Type 2QA—Direct Current 
Outside dimensions: 
4.125” long x 1.5” wide. 
Height of stack depends on 
contact form. 


The PHIL-TROL Type 
2QA Relay is highly sensi- 
tive, adaptable for marginal 
operation and provides fast 
closing and opening of a maximum number of circuits. Its 
long-coil construction permits the use of high resistance coils, 
and it may be engineered to operate on as little as .002 amps. 
Delay in the opening and closing times may also be provided. 
Operating voltage up to 230 volts D.C. Single or Double wound. 


Type 6QA— 

Direct Current 

Outside dimensions: 

2%," long x 114” wide. 
PHIL-TROL Series 6 Re- 
lays have excellent per- 
formance characteristics 
due to the minimum air 
gap within the magnetic circuit. For its size it has a compara- 
tively large coil winding area, making an efficient relay. Since 
all wiring and mounting is located at the heel end it is particu- 
larly well suited for use where several relays are required on a 
single panel, such as for annunciators or on switchboards. 


PHIL-TROL 


Advancements in hermetic sealing pio- 
neered at Phillips produce utterly complete 
protection of proper relay function. Tech- 
niques known only at Phillips are acknowl- 
edged to deliver hermetically sealed relays 
unexcelled by any other similar products 
in the field. 

Shown are two standard Phil-trol Relays 
hermetically sealed. Phil-trol Relays dre 
also available unsealed with dust covers. 

















Phill ZZ 


PHIL-TROL MULTI-CONTACT RELAYS 


HERMETICALLY SEALED RELAYS 


This PHIL-TROL Series 20366 Sealed Relay is 
available with two to fourteen terminal headers, 
has three mounting studs. It will accommodate the 
Type 4 Relay with a maximum of six springs on 
each pile-up. 











easily. And variation-of contact forms or of contacts 
themselves are standard practice at Phillips. This 
means that relays for special or complex control 
problems, which formerly required complete engi- 
neering from “‘Scratch,”’ in many cases now can be 
produced much faster and at little or no increase in 
price over standard models. 


You are invited, with no obligation, to have Phillips 
engineers consider and recommend whether or not 
there is a Standard Phil-trol Relay which will pre- 
cisely fulfill your specifications, at a substantial 
Savings in cost. 







































Type 8QA— 
Direct Current 
Outside dimensions: 


27/42” long x 13,4” wide. 


PHIL-TROL Series 8 Relays are 
highly sensitive, for marginal opera- 
tion, and provide fast closing and 
opening. Heavy-duty, long-life bronze 
bearings are used to give precision 
operation. “Y-shaped” contact springs, equipped with twin 
contacts insure maximum reliability. Coils may be single or 
double wound and may be equipped with copper slugs or 
sleeves for slow release or slow operation. 





Type 4BQA—Direct Current 
Outside dimensions: 1114,” long 
x 114” wide. 


PHIL-TROL Series 4B Relays are rec- 
ommended for applications requiring 
sensitive or marginal operate and re- 
lease factors in a minimum of space. 
Time delay slugs may be used to give slow operation and 
slow release. 





* There are many other standard Phil-trol Multi-Contact type 
Relays. Complete details and specifications are available in the 
Phil-trol General Catalog. 































This PHIL-TROL Series 40015 Sealed Relay ac- os 
commodates a Type 4QA Phil-trol Relay with 4 i => 
springs per pile-up, or a 4BQA Relay with a maxi- 


mum of 3 springs per pile-up. Minimum size makes 
this unit most popular. 


ELECTRICAL MANUFACTURING 


















Type 27QA— 
Direct Current 
Available in 2 pole, 
3 pole, 4 pole and 5 
~~ pole 10 and 20 am- 
yo pere models. 


The PHIL-TROL Type 27QA Relay is spe- 
cially designed to withstand severe vibration, 
and where positive, reliable operation is 
required such as in Aircraft and Guided 
Missile applications. Its extremely high effi- 
ciency makes it ideal where the power input 
to the coil is limited, such as for operation in 
the plate circuit of electrcnic tubes. 

The Phil-trol 27QA is small in size, light 
in weight, yet exceptionally rugged. It pro- 
vides high contact-pressure and current- 
carrying capacity, with low power input. Its 
two-coil design is an important factor con- 
tributing to its efficiency. Magnetizing force 
losses at the armature hinge are completely 
eliminated. A greater number of ampere 
turns for a given resistance, and conse- 
quently an exceptional operating force, are 
thus possible for a given power input. 





PHIL-TROL POWER RELAYS 


Type 33QA 
Outside dimensions: 
2.062” long, 
2” wide x 2.312” high. 





This PHIL-TROL Type 33 Relay is a general 
all-purpose power relay. Contacts of 34,” or 
\4,” diameter are available in either silver or 
silver cadmium. Rated singly from 10 to 25 
amperes, 110 volts A.C., non-inductive. Its 
speed of operation makes it ideal for timing 
circuits. It is of single coil design and em- 
ploys a box shape magnetic field. The mov- 
able contact springs are mounted on molded 
phenolic insulating bars and are easily set 
by an adjusting screw. Available in 2 pole, 
3 pole, and 5 pole models. 


Type4BQA POWER 
Direct Current 
Outside dimensions: 
1 234” long x 

15,6” wide. 





PHIL-TROL Series 4B Power Relays are 
miniature D.C. power contactors with high- 
current carrying contacts. These relays are 
small in size and light weight with the added 
feature of having the capacity to handle 
large currents. The large coil capacity per- 
mits high-contact pressure and large con- 
tact-gap with minimum power consumption. 
Contact arms and shorting bar are of low- 
resistance phosphor-bronze. Solder termi- 
nals are large. Available with single or 
double wound coils. Operating voltage up 
to 200 volts D.C. 


* There are many other standard Phil-trol Power Relays. Complete details and specifications 


are available in the Phil-trol General Catalog. 


PHIL-TROL ACTUATORS 








SOLID FRAME TYPE 
Type 41 Phil-trol Actuator 


PHIL-TROL Actuators are designed 
to meet all industrial, commercial and 
domestic requirements for small, com- 
pact, solid-frame solenoids to develop 
unusual power. Pull tests show that 
Phil-trol Actuators develop consider- 
ably more power than ordinary sole- 
noids of the solid-frame type. This 
increased power is the result of ex- 
clusive Phil-trol design and superior 
qualities of construction. Five models 
of varied sizes and capacities are 
available for operation in usual com- 
mercial A.C. and D.C. voltages. 


PHIL-TROL Type 51 Actuators are 
engineered to make the finest actuator 
possible. They are famous for their 
consistent quality, rugged construc- 
tion, compactness, durability and un- 
usual efficiency. Frames are of silicon 
steel laminations between heavy cold 
rolled No. 16 gauge steel frames. 
T-shaped plungers are made of silicon- 
steel laminations, between chromium 
plated brass sideplates, with phos- 





phor bronze guides. Linkage con- LAMINATED 
nections can be made at either end. FRAME TYPE 
Available for all commercial A.C. Type 51 Phil-trol Actuator 


voltages and frequencies—intermit- 
tent or continuous duty. 


PHIL-TROL SALES-ENGINEERING OFFICES... Coast-to-Coast 


GENERAL OFFICES 


59 W. Washington St., Joliet, Illinois 


Tel: JOliet 3-3431 


CALIFORNIA, San Francisco 3, 
995 Market St., Tel: EXbrook 2-4824 


CALIFORNIA, Santa Monica, 
2910 Nebraska Ave., Tel: EXbrook 3-8380 


COLORADO, Denver 4, 


661 Delaware St., Tel: ALpine 5-7988 
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Let 


Phil-trol Progress 
Help Solve Your 
Relay Problems 


GEORGIA, Atlanta 3, 

311-315 Georgia Savings Bank Bldg., 

84 Peachtree St., N.W., Tel: CYprus 7381 
MICHIGAN, Detroit 27, 

12818 Puritan Ave., Tel: UNiversity 1-7311 
NEW YORK, Buffalo 3, 

833 Ellicott Square Bldg., Tel: MAdison 3306 


OHIO, Cleveland 6, , 
12417 Cedar Road, Tel: ERie View 1-0054 


PENNSYLVANIA, Philadelphia, 

Western Savings Fund Bldg. 

Broad and Chestnut, Tel: KIngsley 6-2480 
TEXAS, Dallas, . 
4163 Glenwick Lane, Tel: LAkeside 7598 


NEW YORK, New York 17, 


2044 Graybar Bldg., 420 Lexington Ave. 
Tel: MUrray Hill 5-9103 


Fe BSS SSS SSS STK KF CSS SS SSC SC SS SS ee eee 


PHILLIPS CONTROL CORP., Dept. EM, Joliet, ll. 
Gentlemen: Please send me your General Catalog C 
1 am interested in: Phil-trol Multi-Contact Relays C) 

Phil-tro! Hermetically Sealed Relays |_| 















Company__ 
Street___ 


City 


WASHINGTON, Seattle 9, 
216 First Ave., N., Tel: ELiot 6981 


Phil-trol Power Relays C) 
Phil-trol Actuators |_| 
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miniature and standard 


Pulse Thansfoumers 


my 





by Keystone 


Design engineers and component manufacturers are 
constantly running into new problems requiring special 
pulse transformers. 


Performance standards are higher for both military and 
commercial users. Rather than trying to make a standard 
unit stretch to do the job, more and more major 
component manufacturers are turning to Keystone 
custom-engineereed pulse transformers. Keystone 
produces a wide variety of pulse transformers designed to 
meet your individual performance requirements with 
minimum size and weight. 





TTT 

















Shown here are two typical Keystone units custom- 
engineered to meet specific requirements. The smaller one, 
model PT-175, is a line matching transformer. 
Pulse repetition rate is 1300 c.p.s., pulse duration is 
.1 to 1 microseconds, impedance is 75—1000 ohms. The unit 
is 13g” high, has a diameter of 1”, and weighs just 

1.6 ounces. The larger unit is also a line matching 
transformer, model PT-403. It has a pulse repetition rate 
of 1500 c.p.s., pulse duration of .3 to 3 microseconds, 

and impedance of 100-2000 ohms. Diameter is 134”, 
height is 174” and it weighs just 4 ounces. Both units are 
hermetically sealed, both meet applicable 

MIL specifications. 












































If you are working on a particular problem involving a 
special pulse transformer—or if you would like to compare 
the performance of an individually-designed unit to 
the stock unit you are now using—contact the Engineering 
Department with an outline of your requirements. 
No obligation, of course. 
















See Keystone’s new transformers and "Moto Mags’’ af Booth +804, I.R.E. Show. 





write for new illustrated brochure, 
*“*‘Modern Components’”’ 








This new brochure describes and 
illustrates a wide variety of 


transformers and magnetic amplifiers ke STONE ie’ 
produced to help you meet unusual 
and difficult specifications. PRODUCTS COMPANY 
Write today for your copy. 904 23RD STREET UNION CITY 2.N. J. 
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Illustration indicates infinite variety of po- 
sitions assumed by screw fastener to com- 
pene for misalignment. 


#9 


; @ 
a quick release fastener est 


that... & 


solves alignment problems 


“FLOATING SCREW” ASSEMBLY 
COMPENSATES FOR OUT-OF-LINE 

DOORS AND PANELS 

Installation of access doors and panels is made 
easy and production is speeded with Southco 
Quick-Release Fasteners. The wide alignment 
tolerances of Southco’s “Floating Screw”’ adjust 


aginst ited 
| 
| 
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automatically to misalignment, saving mechanics’ an 
time. Also, the Southco ‘‘Floating Screw” 
insures accurate and uniform closure throughout 
the life of the equipment, compensating for warpage / 
and bends resulting from hard usage. | 





One Southco grip length can meet most panel \ 





thicknesses on the average assembly— 





no need to specify many fastener sizes! 


For complete information, write Southco Division, «+ --$="=--- 9 ern enn nnn nnn nnn nnn nnn ns { 
South Chester Corporation, 


256 Industrial Highway, Lester, Pa. 
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PAWL - SCREW AND SPRING + 


FASTENERS DRIVE RIVETS - ANCHOR NUTS - | 


ENGINEERED SPECIALTIES 
Srriggse 8 PHISH CIP aL. COT eeS 


WHEREVER TWO OR MORE PARTS ARE FASTENED TOGETHER; STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS | 
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WC ol een 
ENGINEERING Co. 
1054 IVANHOE ROAD . CLEVELAND 10, OHIO 


T-Telel tela haiti Tee Welland, Ontario 





The most revolutionary new motor 
development in 40 years! 


Super T—the long-awaited answer to industry’s demand 
for motors that meet the production requirements of 
today and tomorrow—the age of automation. 


Reliance Super T Line D-c. Motors are the result of a 
new approach to motor design providing higher com- 
mutating ability . . . lower mechanical inertia . . . and 
lower electrical inertia. 


Super T Line D-c. Motors do more in less time—provide 
Dynamic Response through controlled reaction to the 
demand for a change in speed or process. Operating as 
part of the V«S Drive, for instance, it is big and power- 
ful enough to move heavy loads quickly . . . yet fully 
controllable and gentle enough so that it will not break, 
stretch, or tear material in process, regardless of gauge 
or composition. 


Bulletin C-2002 will provide you with further details. 
Call, wire or write your nearest Reliance District Sales 
Office. 


C-1491 


- Aucthov of the Koliance Tooth of Patowittion, 





4 a 
LEADER 


d VOT Tae 


Ss 


TLE 
Drajtims: 
hae PN 


Equipmeé PALL 


Meusurils 


Optica 
Slide era 


e Since 1867 engineers, scientists, designers, 
surveyors, draftsmen have relied on K&E as the 
foremost, most progressive, and most complete 
source of supply for the tools, equipment, and 
materials they work with. When you buy, think 
first of K&E, headquarters for 7,000 items. 
For example... 


GRAPH SHEETS 


To fill the needs of engineers, draftsmen, surveyors, 

mathematicians, statisticians and scientists, as well 

as business men, manufacturers, architects and others, 

' exactly, K&E makes a complete range of graph sheets, 

p cross section and profile papers and cloths. These 
KEUFFEL & ESSER co are fully described and illustrated in the 64-page 
a booklet, ““K&E Graph Sheets” which also contains 

and a helpful guide to their selection and use. For a free 

New York - Hoboken, N. J. copy, write Keuffel & Esser, Dept. 255, Hoboken, N.J. 


Chicago « St. Lovis « Detroit 
San Francisco « Los Angeles * Montreal 
Distributors in Principal Cities 
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ductivity, its equally supe 
ity, its excellent resistance to corrosion and its 
ready workability —is used in many different 
forms on a wide variety of applications in the 
electrical and electronic industries. 








Handy & Harman, as a leading fabricator of silver and its 
alloys, has developed silver in many forms to meet the in- 
dustries’ needs. 


The list at the right is typical of the silver products readily 
available for your use. In addition, we are equipped to pro- 
duce special silver alloys to meet special requirements. Our 
engineering and research departments are always ready to 
cooperate in solving your particular problems. 

Write us if you want information about the uses of silver 
and its alloys. 
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ORIGINATORS OF 
EASY-FiO & 
SiL-FOS 
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HANDY & HARMAN 


General Offices: 82 Fulton Sf., New York 38, N.Y. 


© Fine silver (wire, strip & foil) 
© Silver anodes and grain for plating 
© Silver contact alloys 

© Silver powders 

® Silver flakes and paints 

© Silver brazing alloys 


© Special electronic solders 


© Solder-flushed silver alloys 
© Silver chloride and oxide 


© Special silver alloys 
to your requirements 


OFFICES and PLANTS 
BRIDGEPORT, CONN. 
PROVIDENCE, R&. |. 
CHICAGO, ILL. 
CLEVELAND, OHIO 
DETROIT, MICH. 

LOS ANGELES, CALIF. 
TORONTO, CANADA 
MONTREAL, CANADA 






59 











Announcing 





Like all Adlake relays, these new “Mighty Midget’ relays 
require no maintenance whatever . . . are quiet and chatter- 
less .. . free from explosion hazard. Dust, dirt, moisture and 
temperature changes can’t affect their operation. Mercury- 
to-mercury contact gives ideal snap action, with no burning, 
pitting or sticking. 





ELECTRICAL MANUFACTURING 





| the nen Adiake 


“Mighty Midget” 


with the revolutionary MOLDED coil! 


You expect the very latest from the company that originated 
the mercury plunger-type relays—and here is the very latest! 
It’s the Adlake No. 1140, with molded coil in epoxy resin. 
That neat red coil is exclusive with Adlake, and gives these 
advantages: 


© Better heat radiation 

@ Absolutely moisture proof 

@ Tested by 4 to 5 million operations at maximum capacity 
e Guaranteed against coil failure—forever 


This new molded coil "Mighty Midget” is the newest reason why 


it'll pay you to use Adlake mercury relays 


DE-ENERGIZED Plunger 
P is floating in mercury M. 
External circuit is open be- 
cause main body of mer- 
cury M is below lip of 
ceramic cup CC. 


ENERGIZED Coil C pulls 


plunger P down into mer- 
cury M. Mercury thus dis- 
placed completely covers 
ceramic cup CC filled with 
mercury. This establishes 
mercury-to-mercury con- 
tact between electrodes E 
and EE. 





DE-ENERGIZED ENERGIZED 


This phantom view and operational - 
sketches show the simple, depend- GOS. 
able operating principle of the Adlake year 

“Mighty Midget” Relay. 


rem pertenes 


‘ 
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te 


vwe Adams & Westlake consaee 


Established 1857 + Elkhart, Indiana * New York + Chicago 
the original and largest manufacturers of mercury plunger-type relays 
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For different types of products, 
Gaylord Pres ta Drumpaks in 


Woeetinrt and octagonal Petar 


Tough to pack it?... DRUMPAK IT! 
Because of its unusual adaptability in size and shape, 


a wide range of products are being profitably shipped 


in Drumpak. Water heaters, air conditioners, furnaces, 


forgings, carpets and bulk chemicals are just a few. 


The Gaylord-originated Drumpak design cuts pack- 
ing costs, speeds product handling, gives greater pro- 


tection and is easier for the customer to open. 
You'd be interested in some of our Dru mpak cost-saving 


case histories. Call your nearby Gaylord sales office. 


CORRUGATED AND SOLID FIBRE BOXES» FOLDING CARTONS + KRAFT PAPER AND SPECIALTIES « KRAFT BAGS AND SACKS 


GAYLORD CONTAINER CORPORATION * ST. LOUIS 


SALES OFFICES FROM COAST TO COAST CONSULT YOUR LOCAL PHONE BOOK 
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TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


Shop Talk - 


TAYLOR 


Plants in Norristown, Pa. and La Verne, Calif. 


Freee Ce. 


PHENOL — MELAMINE—SILICONE—EPOXY LAMINATES * COMBINATION LAMINATES * VULCANIZED FIBRE * POLYESTER GLASS ROD 


Tips for designers 





Fuel pump valve seat made of Taylor 
Grade LE phenol laminate resists attack 
by gasoline . . . is tough, long-wearing. 





Coil forms for this solenoid have to oper- 
ate at high temperature . . . an ideal appli- 
cation for Taylor Glass Melamine Laminate. 





Base plate for high-voltage TV chassis, 
punched from Taylor Canvas Melamine 
Laminate, has high dielectric strength and 
arc resistance. 


Insert in face of golf club, made of Taylor 
Vulcanized Fibre, withstands severe impact 
. +. gives long-lasting, long-hitting surface. 


TAYLOR FABRICATING 
FACILITIES 


Your production can be simpli- 
fied . . . schedules safeguarded 

. inventory headaches cured 

. and overall costs reduced by 
having Taylor fabricate finished 
parts to your specifications. 
Efficient, modern facilities are 
ready to serve you. Get in touch 
with Taylor about your specific 
requirements. 
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Taylor Vulcanized Fibre comes in a variety of forms . . . single and built-up sheets, rolls, strips, 


rods ... from which you can manufacture thousands of kinds of parts at economical cost. 


Call on Taylor Vulcanized Fibre 
for thousands of product uses 


One of the most versatile of mate- 
rials, Taylor Vulcanized Fibre is 
constantly finding new applications 
in new product designs. And for good 
reason. For this time-proved mate- 
rial affords an unequalled combina- 
tion of economy, machinability and 
performance characteristics. 


It’s light weight and tough. It resists 
severe wear and abrasion. It with- 
standsheavy impact without denting, 
cracking or deformation. It’s a good 
electrical insulator. Its flexibility 
makes it readily formed into a va- 
riety of shapes. Its ease of punching, 
stamping, drilling and cutting offers 
real economies in production. 


The variety of grades in which Taylor 
Vulcanized Fibre is available gives 
designers a broad range from which 
to choose the characteristics best 
fitted to the job at hand. 
Commercial Grade—a_ general-pur- 
pose material with high strength and 
density. 

Bone Grade—best machining prop- 
erties, high impact strength. 


Taylor Insulation (Fish Paper)— 
tough, abrasion-resistant, readily 
formed, high dielectric strength. 


Trunk and Case Fibre—excellent sur- 
face finish, good bending and bond- 
ing qualities . . . in a variety of colors. 


Super White—high-purity grade 
with smooth finish. 


Abrasive Backing—grades for drum 
and discs, with high flexibility, re- 
siliency, toughness. 


Flexible Fibre—soft grade for gaskets. 


Built-up Fibre—multiple plies bond- 
ed to thickness of several inches. 


This versatile family of materials 
comes in the largest sheet size in the 
industry ...in rolls, strips and turned 
rods .. . to give you the maximum 
utilization of the material you pur- 
chase. Ask your Taylor representa- 
tive to stop in for a discussion on 
how you can profitably use Vulcan- 
ized Fibre in your products. 
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Precision engineered AMP Faston 

Terminals have naturally gained wide 
acceptance throughout the appliance 
industry. Their extremely high speed of 
application and adaptability to subassembly 
production give an added “plus’’ to meet 
today’s competitive production standards. 
AMP’s exclusive triple spring action contact 
is extremely resistant to vibration and can 
be assembled on the production line with 
the assurance of a perfect electrical 
connection. Faston terminals are available 
in straight-on or flag types 

> and in Brass, Tin Plate or Silver Plate finishes. 
Let an AMP representative demonstrate 
how Faston terminals can fit into 

your production picture. - 


. ad 
AMP Trade-Mark Reg. U.S. Pat. Off. © AMP 


ELECTRICAL 


. Eee gee 


MANUFACTURING 
















swent the = industry! 





—> oF 3 
a . Ys Ni Se a 
aims toh acted “athe ; 4 ¥t eS oa Grey. we ee 
¥ erg GE ae iar eed 72 ate a ss 
ee xpi 0 % a hee gat Sri a2 3 oe i ‘ A a pene “ ou Oe —=LS ae 4 
. i a t >, bys 2 i or. at a Pas os ~~“ 4 ce 
= & s Boy BT YE Be? pistes > eae cz es eed ned Fate uss Ro hn ea i 
we MB ale eda Se Sere aces ee oe a aga ea pets er 
! . eS ; , hw b rine, Y7 eter a te eee es wae = “. eS C- 
Saxe x. 


cwoversem 


| 
$ 
i 
i 





Send today for your copy of our 
brochure AMP's Creative 
Approach to Better Wiring 





AIRCRAFT-MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa. 
In Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Road, Toronto 12, Ontario, Canada 
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Ave you. soli with yout, moulded plate pa / 
Does your part have to fly in the air? iy 


and stand extreme temperature changes without 












cracking? Or is it buried in the ground-—- 








subject to alkalies and impact? Does it have 










water on the inside and air on the outside’ 


Contain steam? ox pass radar impulses? 





An electronic insulator? 4% 
Or is it a bearing @@ operating in acid? Or is 
it a "Simple" knob Q® that just isn't supposed 
to fall off? 


If your problem isn't just price, but making your plastic parts 
perform a TROUBLE-FREE function in the field,-—-and in a way that does 
your brand-name proud——-chances are we can be of some help to you. 
Others have found it so.Give us a try. 


We specialize exclusively in plunger,transfer, and compression 
mouldings of all thermosettings plastics, glass reinforced moulding 


compounds and fluorocarbons. And we're ready for your job now! 


Kurz-Kasch, Inc. * 1419 S. Broadway * Dayton 1, Ohio 
ee BRANCH SALES OFFICES: New York, Mf. Vernon MO 4-4866 ® 
Rochester, Hillside 4352 © Chicago, Merrimac 7-1830 ©¢ Detroit, 
Jordan 6-0743 © Philadelphia, Hilltop 6-6472 © Dallas, Logan 5234 
® Los Angeles, Richmond 7-5384 © St. Louis, Parkview 5-9577 ®¢ 


ei ialists Atlanta, Exchange 0414 @ Toronto, Riverdale 3511 
Sp in Thouns- Thoune -Setting Plastics Plastics for 37 Yyeans EXPORT OFFICE: 89 Broad St., New York City, Bowling Green 9-775] 
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> | Costs go tumbling... 


when standard 
Radio Receptor | rectifiers 





do the work of 
specials in magnetic 


amplifier applications 
re 


t Cee ae ee es 1 a Here's a magnetic amplifier regulator just off the production 
; Mr. Dornhoefer (upper right) \«* ; line at Regulator Equipment Corp.’s plant in Paterson, N. J. 
| pe con gp agai Vi It includes eight Rapio RECEPTOR selenium rectifier types 
|  kntor 4 Mr. YP. i /f using standard quality cells for a total of 18 units in all, and 
; 9 ! Rating of the motor genera- { regulates the voltage and frequency of 400 cycle motor 
ys ; for set it regulates: generator sets aboard many of Uncle Sam’s submarines. 
eS ae ' “The decision to use standard stacks,” says Warren Dorn- 
Input: 175 to 345 V, DC. hoefer of Regulator Equipment Corp., “is governed by such 
Regulation accuracy: factors as desired magnetic amplifier performance, reactor 
! ico” voltage core material, ambient temperatures, power supply frequency 
pert comnpereture: sorc. | and many others. Naturally we aim for the right combination 
| Made for and has passed to give best overall results.” 
H. I. shock tests. “It has been our experience,” continues Mr. Dornhoefer, 
Ba ces a ate ce ; “that the standard RaDIO RECEPTOR stacks we use perform 


highly satisfactorily in this mag-amp application and in others 
we have designed and produced. When we see such excellent 
results from the regular stacks we prefer to be realistic — 
particularly when delivery and cost are factors.” 


| 
Naturally, stock rectifiers are not always the answer for 
every magnetic amplifier circuit. We can and do supply 
specials where necessary. We suggest you let us study your 
specs the next time you require rectifiers for this purpose. 
Chances are we can save you money — and time! 


We also manufacture transistors and 
silicon and germanium diodes. 





One of the Radio Receptor recti- 
fiers incorporated into Regulator 
Equipment Corp.’s magnetic 
amplifier regulator. 


Semi-Conductor Division 
RADIO RECEPTOR COMPANY, INC. 


In Radio and Electronics Since 1922 “ 


’ SALES DEPARTMENT: 251 WEST 19th STREET, NEW YORK 11 TELEPHONE: WAtkins 4-3633, FACTORIES IN BROOKLYN, N. Y. ankle 
i See our exhibit at the I.R.E. Show, March 21-24, Kingsbridge Armory, Booth 511-513, Components Avenue 
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MORE PRECISE 


WARNER ELECTRIC MOTION CONTROL ... newest and fastest method for 





starting and stopping rotary drives... first truly accurate means of posi- 
tioning, indexing, inching and jogging, interlocking, and synchronizing 
machine motions . . . on/y completely electric control for remote or automatic 
actuation of brakes and clutches . . . now ready for use on small machines, 


instruments, and servo drives having torque requirements up to 240 inch lbs.! 


Simple, compact design (largest size only 4% inches in dia.), with only 










three main parts . . . virtually no mechanical movement during operation. 
Easily mounted with bearing- or flange-mounted field. Give you complete 
new flexibility in selection and use of automatic controls. Add powerful 
sales features and advantages to your machines, expand automation oppor- 


tunities, and reduce costs. 


Write for application reports showing how these new electric brakes and 






















clutches improve control, reduce weight requirements, and cut costs! 


NEW CONTROL UNIT CUTS EQUIPMENT COSTS... 


Warner's new’ Model CW 600 Control is a simple “plug-in” unit 

for converting a-c to d-c required to power 90 volt SF and RF 160, 

250, and 400 Electric Brakes and Clutches. Both clutch and brake 

may be powered from the same control. Or, if a single brake or 
clutch is used, the circuit over-excites the field, speeding actua- 
tion. It’s easy to install and service. Now in production and 
ready for delivery at a real money-saving low price! 


Only 6 to 15 watts of direct current are 
required toenergize the clutch (orbrake) 
field. Flux path is through the rotor 
and armature . . . the field is stationary. 
Design simplifies installation. Wear is 
between armature and friction facing 
on rotor—there’s o wear on field. Arm- 
Armature hub ature is completely self-adjusting. 





oe tae cat Te) 
Electric Clutch-Coupling 
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ISE POWER TRANSMISSION CONTROL FOR 
LIGHT MACHINES AND INSTRUMENTS 


Put powerful new sales appeal in your machines 


High torque easily controlled—smooth and surpfris- 


netic principle permits automatic operation and remote 
ingly high operating torque . . . positive engagement for 


control through limit switches, relays, electric eyes, and 


heavy loads ...no creep or slippage . . . voltage easily other standard electric controls. 


adjusted to give you cushioned or abrupt couples or stops. 
Compact, lightweight— ideal for small electrically op- 
erated instruments and machinery . . . applications before 


Never need adjustment— automatic take-up for wear 
of friction surfaces eliminates servicing . . . replaceable 


face and rotor extend brake or clutch life indefinitely. 


limited because of space restrictions or high-torque needs. Simple design—only three operating parts—magnet, 


Precise, accurate positioning —lightning-fast oper- armature and replaceable face, or rotor. Nothing to go 


ation... cycles easily adjusted for any requirements. wrong... easily wired into standard machine circuits 


Easy remote or automatic control . . . electro-mag- using light-duty components. 


--------- see alticimaaa 


Beat competition with 
| Warner Electric Brake & Clutch Co. 


ELECTRIC BRAKES Dept. EM, Beloit, Wisconsin 


Gentlemen: Please send literature describing "SF" Electric 
Clutches and "RF" Electric Brakes to 


AND CLUTCHES 


Firm Name 


Warner Electric Brake & Clutch Co., Beloit, Wisconsin 
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BALL BEARINGS 


In Thousands of Uses... 
by Thousands of Users! 


Nice Bearings have 
proven their economic 
and performance value in 
the accepted products of 
many hundreds of well- 
known manufacturers. 





Have YOU investigated 
the design and cost sav- 
ing opportunities offer- 
ed by the NICE LINE? 


Write for Catalog No. 150 


TON EO 
NICE BALL BEARING COMPANY 
NICETOWN -PHILADELPHIA:-PENNSYLVANIA 
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If it’s performance you're looking for, check these exclusive 
features of Ward Leonard’s complete line (25 through 300 
watts) of Vitrohm ring rheostats: 

The “twin” contact shoes of sintered material assure uni- 
form contact pressure and unusually smooth, trouble-free 
operation. 

Special alloy resistance wire is toroidally wound on core 
and held permanently secure by the Vitrohm vitreous enamel. 

Core and base are molded of highest quality ceramic mate- 
rials and bonded together by Vitrohm enamel. 


Whether your product is heavy industrial apparatus, sensi- 


tive electronic equipment, or a simple appliance requiring 


rheostats, you'll get more accurate, dependable performance 
per dollar from the Vitrohm ring line. Write for data-packed 
bulletins to Ward Leonard Electric Co., 150 South St., Mount 
Vernon, New York. 


Watt Total 
Rating Resistance* 
(basedon | Min. Max. 
300°C Rise) | Ohms Ohms 


25 Ez: 5,000 
50 4. 10,000 
10,000 
10,000 


2,500 


Approx. Number 
of Steps 


at Min. 
ohms 


27 


49 


41 


43 


40 


at Max. 
ohms 


520 


998 


1041 


1240 


710 





1. AXIOHM* Used in electronic equipment requiring miniature power resis- 
tors. 2. FIXED VITROHM* Used for voltage dropping and current limiting. 
3. ADJUSTOHM* Gives circuit adjustability for voltage dividing or regulating 
purposes. 4. NON-INDUCTIVE* For low inductance and distributed capaci- 
tance in high frequency circuits. 5. PLAQOHM* Used in compact, high fre- 
quency electronic equipment. 6. DISCOHM* A miniature resistor for low 
inductance values and distributed capacitance. 7. STRIPOHM* For compact 


Ward Leonard Vitrohm resistors will 
hest meet your every requirement 


¢ The eleven resistor types shown above (seven of them 
stock resistors) represent the most complete line ever offered 
by any manufacturer. 

We carefully control every step in the manufacture, and 
run more than 19 separate inspection checks on every single 
resistor we produce to make sure it will perform as rated, 
even under the most adverse conditions. 

That’s why you can depend on the performance of every 
Ward Leonard resistor you use. 

We also maintain a stock of component parts so that 
made-to-order resistors may be quickly assembled to meet 
your special requirements. 

For full information on Vitrohm resistors, write for our 
Catalog 15, to Ward Leonard Electric Company, 150 South 
Street, Mount Vernon, N. Y. 


PL taenas 


aviation, communication and navigation equipment. 8. RIBFLEX Used in cir. 
cuits where high wattage must be dissipated in small space. 9, FERRULE 
TERMINAL For rapid interchangeability of resistance values or resistor replace 
ment. 10. SCREW BASE With an Edison screw base for mounting to provide 
rapid means of changing resistance. 11. BRACKET TERMINAL Has leads 
silver brazed to brackets for easy interchange or renewal of unit. 


*These are stock resistor types 


WARD LEONARD IS THE ONLY MANUFACTURER that makes its own cerami 
cores, Vitrohm enamel and terminals. Even our resistance 
specially drawn to Ward Leonard’s own rigid specifications. 
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Melmae 313 


A new and improved 


é . 2 ad melamine-glass material above, 
melamine-glass high-impact original compound below. Note re- 


duced bulk factor. 


material with exceptional molding 


and electrical properties 


MELMAC Molding Material 3135, a product of Cyanamid’s continu- 
Pe ak ing program of product development, offers you for the first time 
ERRULE |) an impact material that is readily moldable, with exceptionally 


replace high arc and flame resistance. 
provide 


s leads 


MELMAC 3135 can be compression- or transfer-molded — in small 

yr types or large parts — with equal facility. It flows so well that even 
intricate and thin-sectioned parts can be molded without 
“shorts.” And it can be preformed and preheated. 


MELMAC 3135 meets all requirements of MMI-30, MIL-P-14 — 
is ideal for heavy duty electrical application including switch 
gear or circuit breakers, sockets, terminal blocks and strips, coil 
forms, stand-off insulators and connectors. 


AMERICAN Cyanamid COMPANY 
Here are just a few of the important, dis- 


tinctive properties you get in MELMAC 3135: PLASTICS & RESINS DIVISION 
UNO UCM 0 Bie OOD occas <ncn ss ccsceseconeceesecinoceceness 4.0-6.0 Ft. Lb./in (Izod) 
Are resistance (ASTM) ........................cc.c00.0..00....-csscccsseccesssseses- 188°186 Seconds 
Flame resistance (ASTM)... ...Excellent (self-extinguishing) 
NN ORE RR UNUM IRIS DMD ov cervea cu vcgnivesannctavavcissausewowcctsedecncvestass 400°F 
Dimensional stability 


33D 2ockefeller Plaza, New York 20, N. Y. 


Excellent In Canada: North American Cyanamid Limited, Toronto & Montreal 


= a ea a ee eae ee eT eee oT ee Ee ee eee ee ee ee ee ee ee eS 
MAIL THIS COUPON—For AMERICAN CYANAMID COMPANY, PLASTICS AND RESINS DIVISION 
ADDITIONAL TECHNICAL INFORMATION 33D Rockefeller Plaza, New York 20, N. Y. 
— including properties, test data, informa— 


tion on molding, shrinkage range, Gentlemen: Please send me complete technical data on MELMAC 3135. 
preforming and preheating, storage 


and handling, finishing. 
i oa ic icicle 


Address 
Company 
a le ecient 
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/ serve you with the finest in aluminum products, 
Revere has moved into large scale operation with the 
most modern equipment. Revere can offer you the 
kind of quality and service that comes from more than 
153 years’ experience in producing non-ferrous metals 

If we are supplying you now, we believe you will 
agree that Revere knows its A-B-C’s—‘‘A” for 
Aluminum, “‘B"’ for Brass, ‘‘C’’ for Copper. 

If you are not yet a user of Revere metals, we will 
welcome the chance to show you what the Revere 
A-B-C’s and the Revere Technical Advisory Service 
can mean to a manufacturer today. Why not call 
Revere now? Revere Copper and Brass Incorporated, 
Founded by Paul Revere in 1801. Executive Offices. 
230 Park Avenue, New York 17, N. Y. 











Complete “Line-to-Load”’ 
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HE Allis-Chalmers Type H high voltage starter is a 
| complete control unit. Everything needed for efficient 
ik | motor control and positive protection is engineered into 
| one easy-to-install cubicle. 

Control functions, varying with specific job applica- 
tions, include full or reduced-voltage starting, accelera- 
tion, speed control, reversing or non-reversing, and dy- 

namic braking. 


| A few of the many protective features 


Current-Limiting Fuses clear short circuit in less than 4 
cycle... long before short can damage contactor or motor. 


Overload Thermal Relay adjusts for ambient tempera- 
tures . . . trips only on motor overload. Allows use of 
maximum capacity. 


ee eile 


Time-Delay Undervoltage Relay permits restarting if 
power is restored within its setting. 


Compartmented Enclosures isolate high voltages. Dead 
front construction and electrical interlock on fuse com- 
partment provide additional personnel protection. 







Choice of 
Air or Oil 


Contactors 










For complete information, see your Allis- 
Chalmers representative, or write Allis- 
Chalmers, Milwaukee 1, Wisconsin. Ask 
for Bulletin 14B6410B. 
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PROPERTIES OF COMPOSITION 
AE-212 


Alite Composition AE-212 has been de- 
veloped specifically for electronic applica- 
tions. Additional Alite formulations are 
available for other specific purposes. 





A sintered metallic oxide of excellent physical 


and electrical characteristics, Alite offers the ELECTRICAL 
. . ALITE 
electronic design engineer a new material with AE-212 
intriguing possibilities. Dielectric Constant @ 60 cy. 9.2 
@ 1 mc 9.0 
For example, Alite is one of the very few mate- @1000me —_:8&—6 
rials which maintain excellent low-loss charac- @ 10,000 me 8.4 
= : Dielectric Strength (volts per mil) 250 
teristics over a wide frequency range— from 
: Power Factor @ 60 cy. 0.0005 
| power frequencies throughout the entire spec- ton e000s 
' trum into the super high frequencies. (The @ 1,000 me — 0.0006 
' power factor at 60 cycles is .0005 and increases tre 
0.000 1 Loss Factor @ 10,000 mc 0.0067 
to no more than .0008 at 10, megacycles. ) Dickies thdilesetes epee ie 
° . ene . * 13 
Of equal importance is the ability of Alite to eure 6 
ihe - @ 400°C 10° 
maintain its excellent dielectric characteristics oone he 
at high temperatures. Its volume resistivity at @ 900°C 10° 
room temperature is 10'° ohm cm and at 1000°C 
re 2 . MECHANICAL 
is 10°, far superior to electrical porcelains or 
Tensile Strength 26,500 psi 


steatites. Modulus of Rupture (14” rod) 48,000 psi 


Outstanding electrical characteristics, coupled iain aliatenmane ae or 
: : Modulus of Elasticity 43 x 10° 
with high mechanical strength and relative ease ieee thedsitan 3.62 | 
of making vacuum tight Alite-to-metal seals Density (Ibs./cu. in.) 0.131: | 
x 
greatly expands design possibilities in electron qos Shamgtion - | 
; . Porosity Vacuum tight 
tubes as well as in a host of other electrical 
‘ Hardness ( Moh’s) 9 
| applications. Color White 
! 2 : : Working Temperature (Max.) 1600°C 
Write for detailed technical data 2912°F 
Specific Heat 19 


lis- Coefficient of Thermal Expansion 





lis- (25-200°C) 6.58 x 10% 
Ask (25-400°C) 7.20 x 10° 
(25-600°C) 7.65 x 10° 
(25-800°C) 8.07 x 10° 
(25-1000°C) 8.45 x 10° 






Akron 9, Ohio \ J wa Thermal Conductivity 
“_— Btu/hr./sq.ft./°F/in. @ 100°F 130 


NEW YORK CHICAGO HOUSTON 69E 
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a message 


{ to Original Equipment Manufacturers 
Who Use Permanent Magnets 


May we have | minute and 2 seconds 
to tell you why Indiana Steel Products 
Company can do the best job, and 

the most thorough job, of supplying 
your permanent magnet requirements? 


HERE ARE 5 REASONS: 





































FIRST ... we're specialists. Indiana Steel Products Company has concen- 
trated on manufacturing permanent magnets for more than 45 years! Attention 
and interest are not spread over many different and unrelated products. 





SECOND ... all Indiana salesmen are trained engineers. In many cases, they 
can give on-the-spot assistance with immediate problems ...no delay while 
they check with the home office. 





THIRD ... Indiana sales engineers draw on our company’s 45 years’ experi- 
ence in designing and producing permanent magnets for every conceivable type 
of application. More often than not, he has already encountered problems 
similar to yours. 








FOURTH ... competently staffed local offices, with direct communication 
with the home office, assure you of the best possible service . . . expedite rush 
and emergency deliveries, when necessary. 
















FIFTH ... Indiana salesmen are backed by the World’s largest engineering 
staff devoted solely to the design and application of permanent magnets. .. and the 
World’s largest and most complete magnetic research and production facilities. 
DO YOU ANTICIPATE a need for magnets 
in your experimental work, or for use 
around the plant? Catalog #11-B3 lists a 
wide assortment. Drop us a line... we'd 
like to send you a copy. 
INDIANA 
THE INDIANA STEEL PRODUCTS COMPANY 
ae 
World’s Largest Manufacturer of Permanent Magnets 
MAGNETS aera é 





VALPARAISO, INDIANA 
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AND IT'S C/R SEALED OIL AND WATER-TIGHT FOR LIFE! 


You can’t put the squeeze on this pump shaft. It’s powered 
by a shaded pole electric motor rated at 1/150 h.p. The 
unit is oil-filled and hermetically sealed—used to pump 
water from evaporative-type air conditioners. C/R was asked 
to supply a seal that would retain the lubricant for life, and 
exclude water, but give minimum friction to avoid starting 
difficulty at low voltage. A C/R Oil Seal with a special 


Sirvene element was developed. It works beautifully. It seals os E cs = | = Cc | 


efficiently at pressures up to 35 psi ... and the breakaway 


torque is negligible. Applications like this are a specialty of 
with Chicago Rawhide. For over thirty years C/R engineers 
have been providing equally successful solutions for tough 
sealing problems. . . and they will welcome the opportunity 


to help you with yours. For basic information let us send you 
a copy of “C/R Perfect Oil Seals.” 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1301 Elston Avenve O!L SEAL DIVISION Chicago 22, Illinois 


IN CANADA: SUPER OIL SEAL MFG, CO,, LTD., HAMILTON, ONTARIO 


Other €/R products 
SiIRVENE: (Synthetic rubber) diaphragms, boots, gaskets and similar parts for critical operating conditions » Conpor: Controlled porosity 


mechanical leather packings and other sealing products « SiRvis: Mechanical leather boots, gaskets, packings and related products. 
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These 
GEAR HEADS 


are our Answer to 
HIGH TORQUE 
atLOW SPEEDS @) 


We are producing a complete line of 
gears for our 1600 frame motors to meet 
any precision, low speed high torque require- 
ments. Gear reduction units built to withstand 
impact, vibration and high acceleration are 
available. If your requirements are such that 
control problems are the important factor 
we incorporate the correct actuating device 

in the design. 


Our 1600 frame motors are available in 
highly efficient induction, non-synchronous 
types or in hysteresis or reluctance synchro- 
nous types. They may be for 60 cycle, 400 
cycle or variable frequency operation (50- 
1600 cps), single or polyphase. Supplied 
in ratings from 1/1000 to 1/10 horsepower 
for continuous duty. Housing is anodized o 
aluminum, Ball or sleeve bearing construc- 

tion. Will withstand ambient temperatures = 
from —55° up to 150°C. 





TYPICAL APPLICATIONS 


Servo Mechanisms € Fire Control Systems 
Automatic Flight Controls * Sine Wave Alternators 
Aircraft Cameras 
If you have any problem involving sub-fractional horse- 
power motors, Induction Motor Corporation is your logical 
source of supply. We manufacture induction, synchronous 
and servo motors for gearhead, blower, fan and torque 
motor applications. We can either build them to your 
specifications or design them to meet your requirements. 













For the answer to your problems, write or phone: 
Induction Motors Corp. 


570 Main St., Westbury, L. 1., N.Y. © Phone WEstbury 7-7070 
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A SPECIAL REPORT ON PROTECTIVE FINISHES 
FOR ALUMINUM 


Most aluminum producers and fabricators are well aware 


of the superiority of chemical finishes over anodizing for 


the protection of aluminum from corrosion. Naturally, 


then, there is a running battle for acceptance among the 


leading producers of the protective chemical finishes. 


That’s why, here at Allied, we have 
always studied your needs with regard 
to both our own and competitive pro- 
cesses. We’re constantly trying to pro- 
duce new and better finishes because 
we believe there’s always room for 
improvement . even to our own 
products. Some years ago this policy 
led to the introduction of a process, 
long in development, that offered you a 
way to overcome anodizing’s obvious 
technical complications... Iridite #14. 
This finish was far easier to use than 
anodizing, yet provided comparable, 
if not superior, quality. And, its cost 
was much less than anodizing. 


But other finishes offering similar ad- 
vantages over anodizing have entered 
the market. So. . . the current battle 
for acceptance. By any cost comparison 
Iridite #14 is the most economical. 
However, corrosion tests by users show 
contradictory results as to performance 
from Iridite #14 and other leading 
protective finishes for aluminum. Most 
tests show Iridite #14 superior, but 
some do not. The margin of difference, 
however, is always small. The truth 
is that all have proved good. However, 
our laboratory research indicated that 
still further improvements could be 
made. 
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That knowledge . 
give you even better protection and 
maintain the leadership of the industry, 
is exactly why Allied Development 
Engineers have been working for long 
years to develop a better finish than 
any of those now available, including 


.. plus our aim to 


our own Iridite #14. 


Now the new finish is ready for you. 
It’s called Iridite + 14-2 (Al-Coat). 


From a performance standpoint, Iridite 
# 14-2 gives you two important advan- 
tages in the protective finishing of 
aluminum. 


FIRST: in its fully colored brown 
film stage it provides corrosion 
resistance decidedly superior to 
previous processes. 


SECOND: the basic brown film can 
be hot water bleached to produce a 
clear-type film with protection here- 
tofore unobtainable from clear-type 
chemical finishes. 


From an operating standpoint, new 
Iridite + 14-2 gives you three important 


advantages. 


FIRST: it 


provides consistently 


higher corrosion resistance for dif- 
ferent aluminum alloys treated in 
the same bath. 


SECOND: it provides a more 
uniform appearance for parts of 
different alloys and with varied 
surface finishes before treatment. 


THIRD: its operating and technical 
characteristics are superior to those 
of other processes. 


If you are using or planning to use a 
chemical finish for aluminum, you 
should have full details on new Iridite 
#14-2. Write us or send samples for 
free test processing. Or, for more im- 
mediate advice, call your Iridite Field 
Engineer. He’s listed under ‘Plating 
Supplies” in your classified telephone 
book. ALLIED RESEARCH 
PRODUCTS, INC., 4004-06 EAST 
MONUMENT STREET, BALTI 
MORE 5, MARYLAND. 


P. S. Even new Iridite #14-2 will be 
constantly measured against both your 
needs and competitive processes to 
make sure you get the best possible, 
most economical finish for your product 
that man and the 
develop. 


laboratory can 





Wagner’ 
ELECTRIC MOTORS 


---the choice of leaders 
in industry 


SINGLE-PHASE 


When you design or build a hermetically- 
sealed refrigeration condensing unit— 
choose your motor drive with care. You 
can’t afford to take chances. Remember 
it’s your product that gets the blame if the 
motor fails. 


Wagner hermetic motors, like Wagner 
general-purpose motors, are known for their 
ability to give years of trouble-free service. 
Refrigeration manufacturers who use 
Wagner hermetics know that each motor 
will meet their rigid requirements for quality, 
uniformity and dependability. 


That’s because every Wagner hermetic motor 
is precision-built and carefully tested. They 
are backed by more than sixty years of motor 
building experience. 


When your motor drives are to be hermeti- 
cally sealed, it’s to your advantage to specify 
Wagner for use on your equipment. Get the 
facts...call the nearest of our 32 branch 
offices, or write us. 


Specify Wagner 


to provide the best in 


For hermetically-sealed 
refrigeration units, 
freezers, compressors 
and similar equipment. 


MODERN PRODUCTION METHODS 
ASSURE QUALITY 


These stator winding machines, especially designed 
by Wagner engineers, are part of the modern facili- 
ties used for quantity production of Wagner Hermetic 
Motors. Rigid tests include surge and ground tests for 
every stator and individual speed tests for each rotor. 
This quality control is just another 

reason for the long service life of 

Wagner Hermetic Motors. 
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For sealed refrigeration 
units, air condi- 
tioners, commercial 
refrigeration 
and similar 
applications. 


POLYPHASE 


1 to 10 hp, 3 phase, 60 cycle, 208, 220, or 440 v. Squirrel cage. 


ing equipment manufacturers for several for their superior quality and their sturdy 


a tlin: epentioues design and construction. 


Third, the many types of motors and motor 
modifications in the standard Wagner line 
years, have established unexcelled records help the design engineer in his selection of 
the right motor for the job. 


First, Wagner Motors, for more than sixty 


for continuous, trouble-free performance. 





WAGNER ELECTRIC CORPORATION 
6454 Plymouth Ave. ¢ St. Louis 14, Mo., U.S.A. 


Wagner Motors are the choice of many lead- Second, Wagner Motors are well known 
| 
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Piesw ELECTRIC MOTORS @ TRANSFORMERS ¢ INDUSTRIAL BRAKES 
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Industrial 


Wire Cloth is double-crimped to keep open- 
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... every wire in Chase 
you get the best. Order from your nearest 


for wire cloth? Remember—you save when 
Chase warehouse. 


ings square and true. Do you have a need 


KENNECOTT COPPER CORPORATION 
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THE MOST TRUSTED NAME IN ELECTRICAL CONNECTORS 


Pioneers in 
Development of 
Vibration-Resistant 
Electrical Connector 


The unsatisfied demand for a rugged, 
dependable connector capable of meeting 
the exacting requirements of modern air- 
craft led the Scintilla Division of Bendix* 
to develop the first vibration-resistant 
electrical connector. These connectors 
using the revolutionary new insert mate- 
rial known as Scinflex were first used on 
Scintilla Division’s ignition equipment 
for piston engines. 

So outstanding was the performance 
of this new and better connector that its 
acceptance and use have now become 
world-wide. Today the Scintilla Division 
is a major contributor to the electrical 
connector industry. 

This pioneering has never stopped. 
Bendix was first in the field with cad- 
mium plated connectors, which were later 
made a requirement of military specifi- 
cations. Our latest contribution is the 
best engineered closed entry socket con- 
tact available anywhere—one which can- 
not be mechanically overstressed. 


*TRADE-MARK. 


SCINTILLA DIVISION 


ot Send” 


SIDNEY, NEW YORK 


AVIATION PRODUCTS: Low and high tension 

ignition systems for piston, jet, turbo-jet engines and 

rocket motors . . . ignition analyzers . . . radio shielding 

harness and noise filters . . . switches . . . booster coils 
... electrical connectors. 


Export Sales: Bendix International Division * 205 East 42nd St., New York 17, N. Y. 
FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif. @ Stephenson Bldg., 6560 Cass Ave., 


Detroit 2, Mich. @ 512 West Ave., Jenkintown, Pa. @ Brouwer Bldg., 176 W. Wisconsin Ave., Milwaukee, Vora 
Wisc. @ American Bldg., 4 South Main St., Dayton 2, Ohio e@ 8401 Cedar Springs Rd., Dallas 19, Texas 


e Boeing Field, Seattle 8, Washington @ 1701 “K’’ Street, N. W., Washington 6, D. C. 


86 ELECTRICAL MANUFACTURING 





























G.E. uses Du Pont MYLAR to 


REG. U.S. PAT. OFF 


evelop motor insulation that’s 7 times tougher 





. \ a 


lh, 


es 


e ee 


“Mylar” polyester film 





Saves you money in reduced motor failures, reduced maintenance costs 


One example of the revolutionary improvements made superior performance of the new insulation system. 
possible by Du Pont “Mylar” polyester film is a com- 


plete new insulation system for form-wound coils, devel- HOW CAN YOU MAKE YOUR PRODUCT 


oped by General Electric. G.E. reports that this new BETTER WITH ““MYLAR’‘? 
system lasts 50°, longer than any other Class A insula- New Du Pont “Mylar,” used alone or in combination 
tion in use today . . . has 7 times greater physical strength with other materials, may well offer you an opportunity 
than conventional insulation. for improving your own products. ‘‘Mylar”’ has a dielec- 
Polyex, as this new insulation system is called by G.E.., tric strength of 4000 volts/mil. Tensile strength of 2 3, 500 
combines Du Pont ‘‘Mylar”’ film, ““Dacron’’ polyester p.s.i. permits its manufacture in gauges as thin as |, of 
fiber, and hydrocarbon resins. The remarkable tensile and a mil (0.00025 inch). ““Mylar”’ is inert to the attack of 
dielectric strengths of ““Mylar,”’ together with its un- many solvents and insensitive to moisture. Its thermal 
usual thermal and chemical properties, are essential to the stability permits an operating range of -60°C. to 150°C. 


Du Pont ee a 7 
u on E. I. du Pont de Nemours & Co. (Inc.) | 
R Find out more about new Film Department, Room 3-EM, Nemours Bldg. | 
| Du Pont’ Mylar.” Send for Wilmington 98, Delaware 
| your free copy of the new ee en | 
| booklet that gives you the Please send me sample and further information on ““Mylar’”’ | ! 
: facts and figures...shows polyester film. 
polyester film | you how this versatile film : | 
| _ isalreadybeingused to ad- 3 | 
| vantage as slot and phase a j 
insulation in motors... | 
| layer insulation in trans- Firm 
| furmers ... as primary in- | 
| sulation and barrier tape Street Address | 
$ Pat for wire and cable. | 
BETTER THINGS FOR BETTER LIVING ne | 
. THROUGH CHEMISTRY Lt ——— | 
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KLIXON Protectors 
Prevent Motor Burnouts 


Built-in as an inherent part of the motor, a Klixon Protector assures safe, 
positive protection against overheating and burning out. 

All you have to do to get this worthwhile protection is to specify that the 
motor manufacturer or supplier includes built-in Klixon Protectors. The 
additional cost is low and pays dividends over and over by eliminating burn- 
outs, expensive repairs and replacements. And because Klixon Protectors are 
built-in by the manufacturer, they are matched to the thermal characteristics of 
the motor, assuring positive protection. Specify and insist that the motors 
you buy include Klixon Protectors. 


HERE'S HOW IT OPERATES 









TR P+ EST 
Mounted in the dome where ety 3 saat 
it can follow every temper- ¥ : 

ature change, the Klixon 
Protector eliminates motor 


burnouts in the hermetic 





S TF dA Rozd AC) z 
CLICK ...1IT’S OFF! CLICK ...IT’S ON! 
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compressor, assuring de- 
pendable refrigeration. ee 
When temperature within the When the motor cools to a 
motor reaches danger point, safe operating temperature, the 
the KLIXON Protector snaps Klixon Protector snaps the 
the power “OFF” preventing power “‘on’”’ automatically if the 
burnouts. automatic reset is specified...or 










when the reset button is pushed 
(i~ when manual type is specified. 
TRADE mam MEG = ui Pal OF 
Manual 


fanual = METALS & CONTROLS CORPORATION = A"fomatic 


Reset 


SPENCER THERMOSTAT DIVISION 
103 FOREST STREET, ATTLEBORO, MASS. 
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Military Manpower Program 


IN JANUARY the Administration’s Military 
Manpower Program was introduced in the 
House of Representatives in the form of two 
bills: H. R. 3005 would merely extend until 
July 1959 Selective Service authority to induct 
H. R. 2967 
presents the so-called “National Reserve 
Plan.” Both bills should be of interest to 
engineering administrators and young engi- 


men into the Armed Services: 


neers in industry. 


It has been pointed out editorially before 
(August 1954) that Selective Service is not 
very selective as presently administered. As 
a result the Army particularly is faced with 
an impossible utilization problem when it 
comes to placing scientific and professional 
personnel in technical jobs. It is receiving 
far more engineers and scientists via Selective 
Service inductions than can be used as such. 
Yet speaker after speaker in recent months. 
including Donald A. Quarles, Assistant Secre- 
tary of Defense, Research and Development. 
have kept pointing out that the Russians are 
turning out twice the number of engineers 
that we are and putting them to work in tech- 
nical jobs. The present policy is simply not 


a realistic one. 


The National Reserve Plan is a long-range 
project intended to keep our country military 
strong through a trained reserve of extended 
vears of obligation to serve. There are several 
features of the plan that would have an effect 
on engineering education, and the early years 
of employment. Under the proposal, all quali- 
fied young men would be subject to call upon 
reaching 1814 years but they would have four 
choices available. The first three choices have 
an eight-year military service obligation but 


varying years of active service. Choice No. ] 
would involve enlistment in the Armed Serv- 
ices for three, four or six years. Choice No. 2. 
enlistment in the Reserve program of the Navy 
or Marine Corps, subject to call for two years 
of active service within 24 months of enlist- 
ment. Choice No. 3, enlistment and wait for 
induction. Choice No. 4 would involve enlist- 
ment for a six-month training program to be 
followed by 


914 years of military service 


obligation. 


As long as they were classified in the new 
Ready Reserve, all men would be subject to 
required participation in active Reserve train- 
ing programs. Those electing Choice No. 4 
would have to participate in a longer Reserve 
training program to earn deferment from 
additional active service. They would receive 


lower pay. 


Men wishing to obtain college educations 
could fulfill their active service requirements 
prior to entering college through the six- 
months or two-year programs. College ROTC 
programs would be continued. As Ready Re- 
servists, all classes would be subject to con- 
tinued Reserve training activity and to recall 
to active service in the event of an emergency. 


The program is founded on a_ universal 
obligation to serve in the military forces in 
time of war. The proposal does not provide 
the faintest suggestion that the overall safety 
of the nation may depend in the future upon 
scientists and engineers rather than on rifle 
bearers. Group action upon the part of engi- 
neers is needed, if the objectives of the new 
program are to be modified. Individual engi- 
neers may want to express their views to their 


Congressmen. 
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FIG. 1—Simple magnetic-amplifier circuits. Note that in both the straight saturating 
circuit (A) and the self-saturating circuit (B), a voltage of the same frequency of the 





Magnetic-Amplifier Design— 
A Practical Approach 



























Magnetic amplifiers can be designed without resorting 
to complex mathematical procedures. Here is a simple procedure 


based on empirical constants and cut-and-try. 


MANFRED LILIENSTEIN, Development Engineer, Rectifiier Equipment 
FEDERAL TELEPHONE AND Rapio Company, A Division of 


International Telephone and Telegraph Corporation 


THE CIRCUIT SHOWN IN FIG 1-Aa serves to illustrate the | amp, the reactor is saturated by a magnetomotive force 
principle of the simplest magnetic amplifier. This circuit of 1000 amp-turns. Before any further change of flux can 
consists of a two-winding iron core reactor 7 (similar to occur in this reactor, the other winding must also furnish 
a transformer), an inductor L and a load resistor. Assum- approximately 1000 amp-turns. The load current needed 
ing that the load resistance is small in relation to the im- to do this is 10 amp so that the amplifier is said to have 
pedance of winding J-2 when Eng is zero, then the load a current gain of 10. 

current is determined mainly by the reactance of that If the load current should be smaller than 10 amp (for 
winding. However, when voltage source Epo supplies instance, when the load resistance happens to be very 


high), less than 1000 amp-turns are applied by winding 
]-2. The reactor remains saturated and no change in flux 
in the reactor iron occurs. Since an inductive voltage drop 
can only occur if there is a change in flux, only a small 
voltage is consumed by winding 1-2 due to its resistance 
and practically the full supply voltage E4¢ is applied 
across the load. The d-c control voltage E nc is exclusivel 


Table |—Trade Names of Some Toroidal Core Materials 


(orranged in groups having similar characteristics) 


Arnold Engineering Co Deltamax 4-79 Mo-Permalloy RIT aul tony 


dependent on the resistance of the inductor L plus wind- 
ing 3-4. 


Magnetic Metals Co ela T-Lit- RTD tury 
Magnetics, Inc Orthono Hy-Mu-80 ° ° . 
A voltage gain as well as current gain may be realized 


Permeron - 


stinghouse Electric Corp~——™Orthon 
Ee 
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supply is induced in winding 3-4, FIG. 2 (Above) 


(A) Hysteresis loop of conventional transformer core 


material. (B) Rectangular loop of high nickel alloys used generally for cores of magnetic amplifiers 


in this circuit. Inductor L is required to smooth the con- 
trol current. In a refinement of this basic circuit, Fig. 1-B, 
rectifier SR is placed in series with E4¢ and the load. The 
load circuit conducts current only during each positive 
half cycle of the supply voltage. Assume the core material 
of reactor T to have a hysteresis loop similar to Fig. 2-A. 
During part of the first half-cycle of E4¢, the flux density 
of the reactor iron rises to B,,,,. After this, winding ]-2 
of the reactor will no longer absorb voltage (since B does 
not change after saturation has been reached) and the 
peak current is limited only by the load resistance. E), 
is assumed to be zero. During the negative half-cycle, the 
flux of the reactor iron returns to Bp. 

If now some value of Epe is applied resulting in sufhi- 
cient ampere-turns to produce +H» a, then the reactor 
iron becomes saturated. During the negative half cycle of 
Eye, current in winding J-2 is blocked by rectifier SR 
and the iron remains saturated. Thus, no change in flux 
can occur so that winding 1-2 of reactor T absorbs only 
a very small voltage due to its resistance. Therefore, the 
maximum possible current is flowing through the load. If 
the current due to Ep¢ is in the negative direction and of 
H nar, then the flux den- 
sity of the reactor iron varies from +B,,,, to —Bya>- 


a magnitude corresponding to 


Therefore, the reactor “takes up” maximum voltage in 
winding J-2 and minimum current flows through the load 
resistor. The amount of control current needed depends 
exclusively on the hysteresis properties of the iron, as- 
suming an ideal rectifier. Therefore, the smaller H,,,, is. 
the less current Epc has to supply to control the current 
through the load. 

The circuit of Fig. 1-A involves essentially a current 
control, while that of Fig. 1-B presents essentially a volt- 
age control. The object is to make H,,,, as small as pos- 
sible. This is done by replacing the I-E laminations gen- 
erally employed in transformer work with gapless wound 
cores of grain-oriented steel. The hysteresis loop for such 
cores has an essentially rectangular shape, Fig. 2-B. If 
reactor 7’ is supplied with such core material, maximum 
current would flow through the load even when Ep¢ is 
zero. Therefore, to accomplish control, the signal current 
established by Epc must be in the negative direction and 
must vary between a value of H,,;, and H,, , amp turns. 
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Winding 3-4 is called the signal or control winding, while 
winding 1-2 is called the output winding or gate winding. 

In Fig. 3, two reactors T] and T2 are used. Therefore, 
load current is full wave and not half wave as in the cir- 
cuit of Fig. 1-B. Each reactor consists of a wound core 
and two separate toroidal windings. Again, if the signal 
current is zero, load current is maximum. If the signal 
current produces a value of ampere-turns equal to —H mar. 
minimum current flows through the load. In the ideal case. 
the voltages induced in the signal windings are equal and 
opposite so that the d-c signal current is non-fluctuating. 
In practice however, the core materials of T] and T2 and 
rectifiers SRI and SR2 may not be identical. Depending 
upon the amount of mismatch, a smoothing cheke may ke 
required. Complete control is accomplished by a signal 
current producing a range of ampere turns from —/ nj» 
to —H yn... Again, this is the ideal case. In practice, rec- 
tifiers SRI and SD2 have a certain amount of reverse 
leakage. As a result, some increase over the ideal signal 
current is needed, to produce enough amp turns for the 
full swing from —H ja, to —H yp jn. 

Practical Design Procedure. From the current and 
voltage characteristics of the load, the number of turns 
and the wire size on the output winding can be calculated. 
The second step is to determine what current is available 
from the signal source. With this information and since 
the amount of signal-winding ampere-turns needed for 
comple te control of the reactor can be estimated, the num- 
ber of turns of the signal winding is easily found. The wire 
size of the signal winding is then computed on the basis 
of the required control current. The voltage E4¢, in gen- 
eral, is chosen approximately 10 per cent higher than the 
maximum voltage desired across the load. 

Before the number of turns of the output winding can 
be computed the area of the core material must be as- 
sumed since it helps determine the voltage that the wind- 
ing will absorb. Table I lists some core materials for high- 
performance magnetic amplifiers with their manufactu- 
rers. The core materials in each vertical column have the 
same general characteristics. Fig. 4 is a curve of signal 
current vs load voltage of the amplifier shown in Fig. 3 
and is representative for the core materials listed. It is 
seen that control is accomplished only when signal cur- 
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Table I]1—Output Winding Turns-Per-Volt for Some Common Core Materials 





Arnold Engineering Company 












Deltamax 





Core size without housing (in.) Mo-Permalloy Supermalloy 





ID OD Width 60 cps 400 cps 60 cps 400 cps 60 cps 400 cps 






















.900 -125 306 6 756 113.4 900 135 
1.250 -125 306 48.6 756 113.4 900 135 
1.000 -250 102 16.2 252 37.8 300 45 
1.375 -250 102 16.2 252 37.8 300 45 
2.000 -250 102 16.2 252 37.8 300 45 
1.750 - 250 76.5 12.2 191 28.4 225 37.7 
1.625 -500 36 5.4 84 12.6 100 15 
1.250 1.000 18 2.7 42 6.3 50 7.5 
2.500 - 5000 36 5.4 84 12.6 100 15 
3.000 - 5000 36 5.4 84 12.6 100 15 
3.500 1.000 9 1.3 21 3.2 25 3.5 
5. -000 -68 10.5 1.57 1.87 





ITE Circuit Breaker Co. 


Permeron 






O D minus | D (in.) Width (mm) 60 cps 400 cps 





































rent is negative or, when the flux established by the signal the slope of that curve is dependent on the ratio of turns 


current is in opposition to the flux due to the output of the reactor windings. 
current. To the left of point A, conditions pertain to current 
Neglecting rectifier leakage, we will proceed to deter- control, while to the right of point A, voltage control is 
mine the distances of the points A to B and B to O or the indicated. To the right of point A, the voltage across thi 
value of signal ampere-turns needed to control the reac- load is independent of the load resistance or impedance 
tors. For the case of Deltamax, Orthonol, Orthonik, Per- and is solely determined by the signal current ampere 
meron or similar material the distance A to B is approxi- turns and the core material. To the left of point A, the 
mately 14 to 1 amp-turn, while the distance B-O is between current in the load is determined by signal current and 
14 to 144 amp-turns. This holds approximately true for turns ratio and is relatively independent of core material. 
all cores with an outside diameter of approximately 3 in. Fig. 5 represents the control curve of a magnetic amplifier 
or less. The same general characteristics applies to Mo- having reactors with cores of Hipersil, Silectron or even 
lybdenum-Permalloy or Supermalloy, except that for the — transformer-grade steel. For the ordinary transformer 
last two materials the limiting maximum outside diameter steels, the distance A-O and O-B are of the same orde1 


is about 2 in. In the case of Mo-Permalloy the distance 
1-B is between 80 and 200 miliamp-turns while the dis- 


tance B-O is between 100 and 150 milliamp-turns. For FIG. 3—Practical magnetic amplifier consisting of two reactors. 
Voltage Enc is much lower than that of Fig. 1 and the frequency 


> case of Superm: istances A-B ¢ 3-O are ‘ aie : ; 
the case of S upermalloy, both distances A-B and f are induced in the control circuit is twice the frequency of the 


between 50 and 80 milliamp turns. 

Since control of the magnetic amplifier takes place only 
when the control current has a value between BO and AQ, 
the distance AB should be as small as possible for maxi- 

| mum sensitivity. If rectifiers SRJ and SR2 have appre- 
| | ciable leakage, the control curve of the amplifier is no 
| longer represented by the solid line, but rather by the 
| | dashed line or the dot-dash line. To the left of point A 
| the curve slopes slightly up again. The slope of that part 
of the curve can be calculated in the following manner: 
| | For very large negative control currents, the ampere-turns 
in the single winding is equal to the ampere-turns on the 


| . . ry e . . . . 
output winding. Therefore. considering large negative sig- 
nal currents, the greater the current in the signal winding. 


the greater the current in the output winding. Therefore, 
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magnitude and on opposite sides of the ordinate. The 
stance A-B can generally be assumed to be 5 amp-turns 

r in. of magnetic path for the case of the grain oriented 

‘els, such as Hipersil or Silectron. Up to 10 amp-turns 
‘+r in. length of magnetic path may be assumed for the 
wer grades of transformer steels. For reactors made up 
{ this ordinary transformer iron, the effect of rectifier 
akage may be discounted. 

Output Winding. When load current is known, the 
vire size of the output winding can be calculated. For the 
implifier in Fig. 3, we can assume the rms value of the 
urrent in the output winding of each reactor to be 0.707 
times the d-c average current in the load. The wire size 
for each winding required to carry this current must have 
. cross section equal to 1 cm per ma. Wire with Formex- 
or Formvar-type insulation is recommended where tem- 
perature conditions permit. 

The next step is to determine the size of the core to be 
used. Table II gives the number of turns on the output 
winding required per volt of input a-c voltage. For in- 
stance, assume that core Deltamax 4179 is to be used and 
that E4g would be 20 volts and the supply frequency is 
60 cycles. Then, the output winding should have 102 
20 or 2040 turns. For safety, this may be increased by 
\0 per cent to 2250 turns. The steel of this core is in a 
nylon housing and the inside diameter of the housing is 
approximately 3/32 in. less than that given in the first 
column of Table Il. Therefore, the winding space avail- 
able is approximately 11% in. diam. The next step is to 
find in the wire table the area occupied by the required 
number of turns of the specified wire size. Practical ex- 
perience has shown that this copper cross section should 
be increased by 60 to 90 per cent over the figure arrived 
at after consultation of the wire table. To this value should 
be added the cross section of the shuttle of the toroidal 
winding machine to calculate the total required cross-sec- 
tional area of the inside of the core. 

Control and Bias Windings. Initially, the leakage of 
rectifiers SRI and SR2 can be assumed to be of the order 
of 14 to 1 per cent of the required forward current. This 
leakage current multiplied by the number of turns of the 
output winding yields the number of ampere-turns re- 
sulting from this rectifier leakage. This number of ampere- 
turns has to be added to those required to control the mag- 
netic amplifier for the case of the ideal rectifier. In the 

ase of Deltamax this is 4 to 1 amp turn. Therefore, the 


supply voltage. FIG. 4 


total number of ampere-turns required to control the 
amplifier with an imperfect rectifier is equal to 1% to | 
amp-turn plus the ampere-turns required to counteract 
rectifier leakage. 

Next, it is required to know how much current the sig- 
nal source can supply. Since the signal ampere-turns are 
known, the number of turns of the signal winding is known 
also. The cross section of the wire of the signal winding 
must be capable of handling the maximum signal current. 
The bias source has to be capable of delivering at least 
| amp-turn. In other words, if it is decided that the bias 
source should give 10 ma, then the bias winding has to 
have 100 turns. Again, it is necessary to calculate from 
the wire tables the cross-sectional area occupied by all the 
multiply that by about a factor of 1.6 to 1.9 
and add the cross-sectional area of the shuttle of the tor- 


windings: 


oidal winding machine (which may vary from small cores 
and small wire sizes from 1 sq in. for the small wire sizes 
to 1 sq in. for the larger core and wire sizes) and the in- 
side of the housing of the core has to be checked again. At 
this point, it may be well to check the resistance of the 
signal winding to see that the voltage of the signal source 
is high enough to supply the required ampere-turns. 

It is good practice to put a choke in series with the sig- 
nal winding. If this choke is not present, the number of 
ampere-turns required to drive the amplifier over its range 
may be more than what has been assumed up to this point. 
The reactance of this choke is found by dividing the num- 
ber of signal-winding turns by the factor “turns per volt,” 
Table II (in the above example, 102). This gives the max- 
imum possible induced voltage on the signal winding. The 
frequency of this voltage is the second harmonic of the 
fundamental or 120 cycles in this case. 

Assume now, that the choke should not conduct alter- 
nating current of a magnitude greater than 30 per cent of 
the required maximum d-c control current. The previously 
calculated induced control voltage is applied at 120 cycles 
across the choke, which is in series with the winding. 
Since the maximum a-c choke current (30 per cent of the 
d-c current) and the a-c voltage across the choke are 
known, the reactance of the choke can be calculated in 
henries. This, together with the current and voltage rat- 
ings given above, completes the choke specifications. \ 
second choke is used in the bias winding. The size of this 
choke can be calculated as described previously. 

Up to now, only a-c load currents have been considered. 


Curves of signal current vs load voltage. Solid line is based on perfect 


rectifiers while dash and dot-dash curves relate to rectifiers having appreciable leakage. FIG. 
»—Control characteristic of magnetic amplifiers using cores of conventional transformer steel. 
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FIG. 6—Practical magnetic-ampli- 
fier circuits for use in cases where 
d-c power is required for the load. 
\) Full-wave doubler circuit. (B) 
Center-tapped  full-wave — circuit 
C) Amplifier similar to those of 
Fig. 3 supplies d-c load by means 
of additional rectifiers CR3. 


or d-c loads the circuit arrangement of Fig. 6-A or 6-B 
may be used. In Fig. 6-A. two rectifiers SR3 and SR4 
have been added. while the circuit of Fig. 6-B uses an 
additional center-tapped transformer. Voltage FE y¢ in Fig. 
6-A is approximately 1.55 times the required voltage 
across the d-c load. In the circuit of Fig. 6-B. the secon 
dary voltage across transformer Ey, is about 3.1 times 
the required voltage across the d-c load. The maximum 
inverse voltage across rectifiers SR] and SR2 is 1.45 times 
Eye in Fig. 6-A or 1.45 times E’ ,¢ in Fig. 6-B. Where the 
anticipated leakage of SRI and SR2 becomes excessive. 
thereby reducing amplifier gain. more plates may be added 
to increase the back resistance of these rectifiers. By in 
creasing the number of plates so that the inverse voltage 
per plate will be between 10 and 15 volts. rectifier leakage 
will decrease to about 0.1 per cent of the maximum for 
ward current. 

Fig. 6-C also represents a magnetic amplifier supplying 
a d-c load. Instead of two doublers (SR17, SR2, SR3 and 
SR4). only one doubler and one bridge are used. The ad- 
vantage of this circuit over that of Fig. 6-A is that the 
maximum inverse voltage across SR] and SR2 is less. 
Therefore, the gain of this amplifier is somewhat higher. 
although the speed of response is slower. 

Fig. 7 represents a two-stage magnetic amplifier with a 
d-c output. This arrangement is advantageous where small 
signals are available and high outputs are required. Cores 
for the first stage may be of Mo-Permalloy or Supermal- 


lov. for example, while the second stage may use cores of 





FIG. 7—Two-stage magnetic amplifier. This 
circuit is suitable for those applications in 
which the input signal is relatively weak. 


Signal 
+ (The polority of E signa 
depends on the volue 
of the bios current) 


Deltamax or of transformer grade iron. Choke L-3 bi 
tween the stages has the same function as the one used ii 
series with the signal windings of a magnetic amplifier 
\nother function of this choke is to prevent any alternat 
ing currents induced in the signal winding of the second 
stage from flowing through rectifiers SRI to SR4, thereby 
causing unwanted direct currents in the signal winding of 
the second stage and of the first stage. 

Fig. & shows a 3-phase rectifier with a d-c output. lh 
this case. Ey~ should be about 20 per cent higher thar 
Ene. For complete control, the number of output turns o1 
each of the six reactors can be calculated assuming a 
voltage across each reactor of E4,¢ divided by \/3. The 
frequency of the a-c voltage which appears across the 
choke in series with signal windings is equal to the sup 
ply frequency times six, or 360 cycles for 60-cycle sys 
tems. The number of control ampere turns needed in a 
}-phase amplifier is somewhat higher than that in a sing: 
phase amplifier. For Deltamax cores, this may range from 
> to LO amp turns. One reason is that the voltage across 
the rectifiers is much higher for a longer part of a cycle 
than on the single-phase circuit. The bias winding is not 
shown in Fig. 8 The control curve of this amplifier is 
similar to that in Fig. 5, whereby A-O is approximately 
2 to 3 amp-turns while O-B is between 1 and 7 amp-turns 

The a-c ripple voltage measured across the d-c load may 
be as high as 30 per cent. This is in contrast to a ripple 
of about 5 per cent in conventional 3-phase bridge recti 
fier circuits without magnetic amplifiers. (In a single 


FIG. 8—Three-phase bridge magnetic amplifier. The fre 
quency of the a-c voltage appearing across the choke in series 
with the signal winding is six times the supply frequency. 
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ise circuit. the a-c ripple may be as high as 60 per cent. 
number of ampere-turns for control of a magneti 
plifier may be reduced as much as 50 per cent if the 
es and rectifiers are carefully matched. 
A-C Control. In addition to use of d-c signals, it is 
-0 possible to control magnetic amplifiers with an alter- 
iting current or. rather, alternating voltage. The circuit 
the basic a-c controlled amplifier is shown in Fig. 9. 
With no voltage applied at the signal winding. the ampli- 
r operates at maximum output. When a signal is ap- 
ied, the output of the amplifier is reduced in accordance 
10. The larger the a-c signal 
-. the smaller the output becomes. The phase relationship 


ith the control curve. Fig. 


tween signal and power voltages must be as shown in 
Fig. 9 or no control will be accomplished. The maximum 
ic voltage required for complete control is equal to the 
umber of turns of the signal winding divided by the 
umber of turns per volt, Table Il. The signal current re- 
quired for complete control can be calculated from the 

quired control ampere-turns for the particular core ma- 
terial used. The full line in Fig. 10 describes the relation- 
ship of signal voltage vs output voltage while the dashed 
ine pertains to signal current vs output voltage. 

The amplifier of Fig. 9 has a response time between | 
ind 4 cycles. The amplifier of Fig. 11-A has a response 
varying from 1% to about 2 cycles, while the amplifier of 
Fig 11-B yields 4 to 1 cycle. The reason for this is that 
n the amplifier of Fig. 10-A, circulating currents may 


wcur in the circuit described by the points 7, 2, 3, 4, 5 


FIG. 9%—Amplifier controlled by a-c signal. Phase 

















relationship 
between signal and power voltages must be as shown. Plus and minus 
signs indicate relative instantaneous polarities of these two a-c waves. 










\ and 11-B. any currents in the reactor 


ind 6. In Figs. 11- 
also flow in the load. Therefore. in the latter. circulating 
currents in the reactors are considerably minimized. 
Calculation of Response Time. The following pro- 
cedure is an approximation determined experimentally. 
Results may vary as much as 70 per cent. However, ini 
tially it does provide an idea of what can be expected. 
Speed of response is defined as the time necessary for a 
magnetic amplifier to reach 63 per cent of ultimate output 
upon the application of a definite step-signal voltage on 
the d-c control winding. This includes the time required 
to change the flux in the choke. Response is independent 
of the number of turns of the output winding. It depends 
only on the number of turns of the signal winding, the 
cross section of the core and the voltage available of the 
signal source. Response time in cycles can be approxi- 


mated from the following formula: 


No. of signal winding turns 


2's turns/volt 
For instance a given amplifier uses a core type 4179 
Deltamax with 1000 turns on the signal winding. A cur- 










FIG. 10—Operating charac- 
teristic of circuit in Fig. 9. 
With zero signal, amplifier 


produces maximum output. 




















































































































FIG. 13 


rent of approximately *, ma will control this amplifier 
from one extreme to the other. Assuming a signal of 
2 volts, then approximately 2 to 3 cycles (1/20 sec for 
60-cycle supply) is the response time for this magnetic 
amplifier. 

\ number of parameters can be given for the design of 
magnetic amplifiers for optimum performance. These pa 
rameters were not calculated but were based on experi 
mental data. The first recommendation is that in high- 
sensitivity amplifiers with moderate output. the core 
should not be any larger than the 4179 size. The number 
of turns on the output winding should be held to a maxi- 
mum of 3500. For outputs of 30 to 40 ma. germanium 
diodes with high back resistance. such as IN54. IN67 or 
IN81. are suitable. These diodes are used for circuit ele- 
ments SRI] and SR2 in Fig. 3. 

For the highest sensitivity. amplifiers should be equipped 
with cores such as 4168 or 4635 Mo-Permalloy or Super- 
malloy. For rectifier SR/J or SR2, a selenium or silicon 
diode should be chosen having a reverse leakage of a few 
microamperes and a relatively high inverse voltage. How- 
ever, the d-c or a-c output current obtained from a doubler 
of this sort cannot in general be any higher than a few 
milliamperes. Such an amplifier can be controlled by 50 
to 60 ma-turns. 

The number of turns on the output winding should not 
exceed 10.000 for these low-leakage diode amplifiers. \ 
set of reactors, having No. 42 wire would be capable of 
supplying 10 ma. However. due to the type of rectifier. 
only a few milliamperes can be supplied. It may be well 
to use two or three of these diodes in parallel. In doing 
so, leakage is increased by a factor of two or three. How- 
ever, since the initial leakage is so low. no harm is done. 


Any of the above mentioned high-sensitivity amplifiers 
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FIG. 13 


(A) Cireuit employing negative current feedback for improving linearity of control curve 


(B) Similar circuit designed for voltage feedback 


may drift from 2 to 10 per cent of maximum output dur 


ing their lifetime. This drift should be taken into account 
when the minimum signal to which the amplifier has to 
respond is being determined. Thus, it is well to overdrive 
the amplifier by at least 20 per cent of its maximum range 
Fig. 12 shows a push-pull amplifier driving a single stage 
If the preamplifier push-pull stage uses Supermalloy, the 
power stage can be driven to full output at the applicatior 
of 10 ma-turns of signal at the preamplifier. 

For a-c controlled magnetic amplifiers. the optimum d 
sign consists simply of using as small a core as possible 
for the preamplifier because the smaller the cross section 
the lower the required signal voltage will be. This means 
that the output voltage obtained from the preamplifier 
alone is relatively low. However, as stated above. a small 
core with a maximum of 3500 turns in the case of ger 
manium rectifiers or 10,000 turns in the case of the low 
leakage diodes would give optimum performance. Doub 
ling the number of turns from 3500 to 7000 or LO,QOO to 
20.000 decreases amplifier performance to such an extent 
that 50 to 70 per cent more ampere-turns are required to 
control a given amplifier. 

Effect of Feedback. The control curve for a standard 
magnetic amplifier is generally rather unlinear as seen in 
Fig. 4. In the case of Deltamax. this unlinearity may be 
about 14 to '4 amp-turns. If a linear relationship such as 
shown in Fig. 13-C is desired, negative feedback must be 
used. Circuits employing negative feedbacks are shown in 
Figs. 13-A and 13-B. The former involves current feedback 
while the circuit of Fig. 13-B shows a voltage feedback 
arrangement. 

To illustrate the design of a feedback circuit. assume 
an unlinearity of 15 amp-turn. Furthermore, assume that 
the desired linearity of the amplifier should be better than 





ELECTRICAI 





MANUFACTURIN( 











































IG. 11—The basic circuit of Fig. 
for a-c load can be varied to make 
t suitable for d-c output. (A) The 
iltered circuit for such outputs. 
B) A second variation designed 
o give still faster response. 





Load voits 
Lood current 


Signo! current 
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() Linear control curve attainable FIG. 


with negative feedback. 


iO per cent. If it were possible to control the amplifie 
with 5 instead of 1 amp-turns while keeping the unlinear- 
ity down to 0.5 amp-turn, then the desired result would 
be obtained. Therefore, the feedback winding in this case 
will have to be designed in such a manner that about 5 
ump-turns would be fed back in the negative direction at 
the time when the amplifier gives full output. Since at full 
utput these 5 amp-turns, which are in the negative direc- 
tion, have to be counteracted by the signal current. a sig 
ial of 5 amp-turns is also required for full control. For 
half control, only 2.5 amp-turns are fed back. Therefore. 
the signal would also be 2.5 amp-turns. The intrinsic un- 
linearity of 0.5 amp-turns has not changed since this is 
lependent principally on the core material. Therefore. 
total linearity will be 0.5/5 or LO per cent. Note. that a 
hoke in the feedback winding is desirable. 

Firing Point and Triggering. The action of a mag 


> 
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12—Push-pull amplifier driving a single stage. If a preampli- 
fier is used, load can be controlled with only 10 ma turns of signal 


nectic amplifier is similar to that of a thyratron. The mag 
netic amplifier fires at a certain part of the cycle. At the 
start of each cycle. the reactor presents nearly infinite 
impedance to the power source. while during the later 
part of the cycle the reactor presents zero impedance to 
the power source. The time of transition from infinite to 
zero impedance is called the “firing point” or “firing 
angle’ of the reactor and is expressed in degrees of a 
cycle. The part of the cycle during which the reactor fires 
depends on the control current. 

(An allied phenomenon occurring quite often in mag 
netic amplifier operation is known as triggering. This 
happens on high performance magnetic amplifiers whereit 


the leakage of rectifiers is very low. The action is as fol- 


lows: When the signal current increases in the negative ' 
direction, the amplifier is brought to cut off. Then, wher 
the signal current decreases again to a less negative value. 
FIG. 14—(A Curve 
depicting the effect of 
= the triggering pheno 
“ menon on magnetic- | 


amplifier output. (B 
Capacitor across recti- 
fiers SR, and SR» pre- 


vents triggering. 


























































































































































the amplifier remains cut off up to a certain point. Sud- 
denly, the output shoots up to perhaps 14 or 1% full load. 

This phenomenon is shown in Fig. 14-A. The cutoff 
point is located at B. When the signal current is dimin- 
ished, the amplifier may remain cut off until the signal 
current obtains a value described by point C. At this 
point, the magnetic amplifier may conduct with the out- 
put rising to a value shown as point A. Again the ampli- 
fier can be cut off along line A-B. The area described by 
point A. B and C is the triggering region. 

The simplest way to minimize triggering is to use rec- 
tifiers that do not have such a low leakage or by putting 
a resistor across the rectifiers. However. this decreases the 
gain of the amplifier. Another way of minimizing the trig- 
gering effect is to place capacitor C, Fig. 14-B, across rec- 
tifiers SRI and SR2. This capacitor will not diminish 
the amplifier gain but it will eliminate triggering. In gen- 
eral, the size of this capacitor cannot be predetermined. 
It may be well to start at about | mf and then go down to 
smaller values until the triggering starts. 

Sample Calculation. In a given project, an output is 
to be controlled from zero to 18 d-c volts and between 
zero and 30 ma. The available input signal varies from 
zero to 0.25 volt at zero to 400 microamp. After initially 
choosing core number 4635 Mo-Permalloy, the turns per 
volt factor is found to be 252. Assuming that a 25-volt 
a-( supply is required to produce 18 d-c volts. approxi- 
mately 6500 turns on the output winding are required. A 
suitable wire size would be No. 37 with about 20 CM. 
This is satisfactory since the current in each of the two 
reactors amounts to 30/\/2 or approximately 20 ma. With 
6500 turns, it is logical to assume that the reactors can 
be controlled with 200 ma-turns. Since 400 microamp are 
available from the source, 600 turns on the signal wind- 
ing should be enough. Estimating approximately 1 to 114 
in. of wire length per turn, then total resistance of the two 
signal windings (one per reactor) amounts to approxi- 
mately 50 ohms. Here. No. 37 wire is chosen for the sig- 
nal winding also. Germanium diodes type 1N54 can be 
specified for rectifiers SRI. SR2, SR3 and SR f. 

An estimate of the speed of response proceeds as fol- 
lows: Divide the number of control turns (600) by the 
turns per volt factor (252): by the available voltage (14 
volt): and by 2. The result is approximately 6 cycles. 

The next step is to select the choke required. Assuming 
that the cores and rectifiers are mismatched. the induced 
voltage on the signal winding can be no more than 600 
divided by 252 or approximately 21% volts. Dividing this 
by 30 per cent of the available signal current or 125 mi- 
croamp results in approximately 20.000 ohms impedance. 
These 20,000 ohms at 120 cycles requires a choke with a 
reactance of approximately 30 henries. 

It remains now only to check whether the required num- 
ber of turns of all the windings will fit into the inside 
diameter of the core. The inside diameter of the housing 
of this core is 0.93 in. according to the manufacturers 
catalog. This is approximately 0.7 sq in. Having a total of 
approximately 7200 turns of No. 37 wire, we find from 
the wire table that such a coil would occupy a little less 
than 0.2 sq in. Even were this multiplied by a factor of 
safety of two to yield 0.4 sq in.. there still remains a 
clearance of 0.3 sq in. which the shuttle of the winding 
machine may occupy. O00 
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It Snips as It Rocks 





Rocking scrap chopper prevents jamming 
feed system for roll stock on punch 


presses. 


Disrrint tion of weight of the pivoted 
parts of the Birtwell “skeleton” scrap 
chopper for continuous feed punch 
presses is such that the resonant fre- 
quency of the chopper is equal to 
the cutting speed. Cutter action is a 
shearing blade driven by a crank and 
irm. The rocking motion is instigated 
by the slight change in unbalanced 
weight when the connecting arm 
moves forward to make a cut. In opera 
tion the intermittent feed of the stock 
loop largely determines the length of 
scrap cut. Motor runs continuously. 
With waste stock passing through 
the cutting slot. the unit rocks down 
with the jump of the stock. cuts. then 
rocks back up to “grab” another chunk. 
Thus. all back pressure is eliminated. 
stock is not bowed, and feed systems 
through the press will not jam. 
Driving motor is rated '4 hp at 1750 
rpm, single-phase, 60 cycle. open type 
with sleeve bearings. Other bearings 
are Oilite metal powder type. Frame 
and stand are made of welded steel 
tubing. Total weight, 50 Ib. Manufac- 
tured by Northeastern Development 
Engineers, 21 High Street. Pawtucket. 
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Reliability 
Starts at the 
Materials 
Level 


What Makes Reliability Tick? 


From his vantage point as head of 
RCA’s Chemical and Physical Labora- 
tories, the author has a succinct and 
provocative answer: The chemistry and 
physics of the basic materials. For re- 
liability is not imposed superficially 
on a piece of equipment. It grows or- 
ganically from a deep core of design 
research and application. And the 
growth follows a sequence of behavior 
through which the raw materials are 
processed into components and the 
components are built into end equip- 
ment. How the equipment performs 
becomes therefore a function of how 
well maintained has been the integrity 
of the original chemical and physical 
properties of the raw material. 


Equipment designer. component manufacturer. and raw-materials 


supplier must jointly recognize this fact: The chemistry and physics of} 


materials control ultimate reliability of the components made from these materials 


and of the equipment into which the components are designed. 


CLIFFORD EDDISON 

Chemical and Physical Laboratories 
Rapio CorPpoRATION OF AMERICA 

{ imden, Ne W Jersey 


WHAT IS EQUIPMENT RELIABILITY 2? What are the factors 
that promote its improvement? 

Reliability itself has been defined by RETMA as “the 
probability of a device performing its purpose adequately 
for the period of time intended under the operating con- 
ditions encountered.” The factor of reliability is thus 
inevitably linked to the yardstick of statistics because 
it is subject to the influence of a number of variables. A 
statistical approach is of considerable value in the defini- 
tion of weak areas. In some instances. it may also indi- 
cate a course of corrective action. 

Basically. however. a statistical approach to reliability 
is a mathematical evaluation that does not. of itself. pro- 
vide the exact mechanics for improvement. Only recogni- 
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tion and treatment of fundamentals will determine the 
means for such improvement. It is not enough to con- 
sider only the end improvement attained in equipment 
reliability. The means by which this is accomplished also 


requires examination and interpretation. 


Function of Design Engineering 

Design engineering has a major function in regard 
to equipment reliability. It is asked to exercise the most 
elheient use of electrical and mechanical laws. Yet even 
if the electrical and mechanical designs are perfect ac- 
cording to the best engineering concept of reliability, the 
final product of the design engineers merely indicates the 


electrical and mechanical laws to be obeved. dictates the 
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sper ifications for electrical and mechani al values of ma 
terials or components to meet the design needs, and form- 
ulates a method of their arrangement to produce the de- 
sired end result. 

Design, therefore, may be considered primarily as a 
paper function. As such, it is an intangible, incapable 
of being affected by any imposed stress or environment. 
Only when the design is translated through production to 
the tangible of equipment will it react favorably or ad- 


versely to operational or environmental test conditions. 
Manufacturing Safeguards Design 


lt is the purpose of the manufacturing operation to 
translate design as faithfully and economically as pos 
sible and with a minimum of error. The more severe the 
yardstick of statistical reliability, the more essential it 
becomes to safeguard the integrity of design through 
higher standards of production. However, even when 
perfection is achieved in electrical and mechanical design. 
as well as in manufacture, equipment may still fail. either 
catastrophically or by departure from specified electrical 
or mechanical values. But it is an evasion of the issue to 
accept an unexpected or undesired electrical or mechani 
cal reading as an explanation of failure. This is so be- 
cause any change of electrical or mechanical value from 
the norm is an indication of. rather than an explanation 
for. any unusual behavior. 

\ more fundamental approach recognizes that there 
can be no electrical or mechanical change in the per- 
formance of the equipment that is not preceded by a 
change in the chemistry or physics of the materials or 


components used in the equipment. 


Components are Materials 


Components do. of course. represent a large part of 
the completed equipment. Although design engineers may 
view components in terms of electrical or mechanical 
values, the most important point in relation to reliability 
is that they are something more than electrical or me 
chanical units—they are materials. If perfection of design 
and manufacture could be assumed. it would follow that 
the fundamentals of reliability are to be found in the 
behavior of materials (as components or in other forms) 
when submitted to given conditions of electrical or me 
chanical stress and imposed environments. 

When the importance of this concept is recognized. 
a long step forward will have been taken toward the ulti- 
mate goal of improved reliability. This concept, however. 
poses a problem of great magnitude to industry and all 
others concerned. The problem begins with raw ma 
terials. For satisfactory solution. it requires a continuity 
of chemical and physical information concerning the be- 
havior of materials. from the raw-material stage through 
component manufacture to the final reaction of com- 
pleted equipment when subjected to specified conditions 
of stress and environments. 

The solution. moreover. presupposes the ability to ra- 
tionalize the relationship of chemical composition. struc- 
ture, and physical properties. both before and after pro 
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What is equipment reliability? 






cessing by the component or equipment manufacture: 
It contains this rationalization to a determination of th 
effect of any chemical or physical change that result- 
from the processing. This effect is determined in terms of 
the behavior of the material in the completed equipment! 
when subjected to the specified use. 

Materials used in electronic equipment, with a few 
marked exceptions, rarely enter equipment use in thi 
pure state. It is essential to recognize this fact. The prop 
erties of pure materials described in standard referenc: 
books, therefore, may not apply. It must also be recog 
nized that the empiricism of some kinds of materials. 
particularly many of an organic nature or of natura 
origin, must be a factor in their evaluation. It must 
further be recognized that, because of chemical or physi 
cal change, certain materials for specific purpose may 
enjoy only a limited area of safe applicability, particu 
larly during prolonged operation or exposure to specific 
kinds of environments. It must be recognized, finally. 
that all materials have properties that may not necessarily 
be described in a given specification, but may, neverthe 
less. be important in determining their usefulness for 
specific purposes. 

The relation governing the chemical and physical be 
havior of materials through all phases of processing car 
then be acknowledged as fundamental in the achievement 
of reliability. Granted this acknowledgment, there should 
be a constant and continuous application of chemical and 
physical information from the source, that is, the raw 
material state. to the end product, that is, completed 
equipment under various stresses and environments. Thi- 
need raises a pertinent question: How is this information 
to be provided 7 


Responsibility of Materials Supplier 


One answer to the question suggests that the component 
manufacturer may place responsibility for providing all 
the required chemical and physical information on hi- 
raw-material supplier. How effective is this approach 
\ major difficulty is that different technologies and term 
inologies are involved. While the technology of electronic- 
uses one language, the raw-materials manufacturer. often 
relying on chemists (this term includes metallurgists. 
physical chemists, analysts, organic and inorganic chem 
ists) for the development and quality of his own product 
uses another. Mutual interpretations and implications of 
terminologies may present hazards, particularly in the 
more advanced state of each technology. For many pur 
poses. electronic equipment manufacture may be con 
sidered as conceived jn one technology and_ translated 
to practice by others. 

\lthough a number of raw-material manufacturers are 
entirely capable of translating the chemistry and physics 
of their product in terms of electrical characteristics. 
others are not. In addition, the relation of chemical com 
position. structure. and physical properties to electrical 
characteristics may be a true one only as the material- 
leave the manufacturer's plant. It may not represent a tru 
relationship after the materials are processed by the com 
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nents manufacturer. Exposure to heat. vacuum o1 pres- 
sure, mechanical working, solvents, and different environ- 
nents provided by the component manufacturer, and later 
the equipment manufacturer, may result in a variety of 
hemical and physical changes in the raw material. The 
iriginal electrical or mechanical values may be signifi 
cantly altered or impaired. Scientific and technical litera- 
ture is replete with examples. 

In most instances the raw-materials manufacturer has 
io way of knowing exactly how his material will be proc- 
essed by the components or equipment manufacturer. 
Frequently it is neither practical nor tenable for him to 
police components or equipment manufacturers in order 
to assure continuance of the properties of the raw mate- 
rials he provided. 

\ wide gap frequently exists between (1) the ability 
to translate the chemical and physical properties of raw 
materials into terms of electrical characteristics and (2) 
the ability to translate the same properties (after com- 
ponent processing or equipment manufacture) into terms 
of precise design engineering requirements. These re- 
quirements are those that must be maintained when the 
materials in the completed equipments are subjected to 
specified tests and environments. The ideal solution to 
this problem might be found in individuals combining the 
most profound comprehension of design engineering and 
a complete understanding of the chemistry and physics 
of materials. This solution asks a great deal of the 
individual. 


Responsibility of Components Manufacturer 


\ second approach places responsibility for equipment 
reliability on the components manufacturer. How good is 
this philosophy? The answer to at least part of this ques- 
tion is inherent in the preceding observations on placing 
the responsibility on the raw-materials supplier. It may 
also be pointed out that although the completed com- 
ponent at the time of manufacture may represent a spect- 
fied number of required electrical or mechanical values. 
no information is available with respect to the chemical 
or physical state of the materials represented by the com- 
ponent. How is this information to be obtained ? 

Disassembly and chemical and physical examination 
of the materials used in the construction of the com- 
ponent may be tedious and. in the majority of cases. may 
provide insufficient information with respect to the be- 
havior of the component as an integral part of equipment 
subjected to the specified conditions of stress and environ- 
ment. 

Specification by design gives no indication of reliabil- 
ity. Although specification by performance may be useful. 
this method can only be adequate if the components 
manufacture is completely aware of all the conditions the 
component meet meets To satisfy this approach in the 
ultimate. the component manufacturer would find it nee 
essary to make the equipment for the purpose of observ- 
ing the behavior of his component: this is an expensive 
and impractical method. 


(An alternative approach isolates the component and 
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What are the factors that promote its improvement? 


measures it as a separate entity in terms of operating and 
test systems believed to represent the behavior of a com- 
ponent as an integral part of an equipment. But does an 
isolated component faithfully represent the behavior of 
the component when mounted in an equipment? 

The problem decreases considerably in magnitude when 
the component manufacturer is in a position to | 1) select 
raw materials critically (that is by specification including 
chemical and physical properties as well as electrical and 
mechanical values); (2) observe any change from the 
specified chemical and physical properties as a result of 
his processing: and (3) translate those changes in terms 
of behavior patterns in completed equipment subjected to 
required conditions of stress and environment. 

But how many component manufacturers are in a posi- 
tion to carry out such a program? There are some but. 
to a large extent, they are companies who have employed 
the totality of science—as they have interpreted the scope 
f that totality 
ried this concept to include manufacture of a number of 


for their needs. A few have. indeed. car- 


critical raw materials. In some cases, the chain of se- 
quence comprising the manufacture of critical raw ma- 
terials, components. and equipment is completed within 


the same organization. 


Conclusions 


The demand for improved reliability inherently re- 
quires preservation of the pertinent chemical and physical 
properties of the materials, whether as components or in 
other forms, of which the equipment is built. To provide 
and preserve an integrity of this nature necessitates the 
continuous application of chemical and physical informa- 
tion governing the behavior of materials from the raw 
state. through component or other processing, to reaction 
as equipment to spec ified. and often increasingly severe. 
conditions of stress and environment. 

When this kind of information is coupled to coopera- 
tive action with the electronics engineer. the mechanical 
engineer, and the production unit. a cycle is completed 
which leads to improved reliability. It is not difficult to 
visualize such a cycle within given individual organiza- 
tions. But it is exceedingly difficult to visualize it on a 
national scale where. under present conditions. equipment 
manufacturers may purchase components or materials 
from various sources. and where the thread of continuity 
with respect to the chemistry and physics of materials 
may never have existed. or may have heen broken. We 
need more general recognition throughout the industry 
that the chemistry and physics of materials constitute a 


fundamental of electronic equipment reliability. 


Reference 

For another discussion based on the same concept that 
product design begins on the material level see: “Material 
Svstems in Electromechanical Design.” by Alex. | lavitz 


ELecTRICAL Manuracturinc, June 1953, page 104 
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ELECTRICAL MIANUFACTURING 


Designing Safety Into 
Built-In Appliances 


Reduction of the fire hazard in electrically heated 


appliances inserted in building walls and counter {Ops ts assured 


by adequate thermal insulation and proper wiring. More efficient use of 


space ts calling for better “cold” insulation in refrigerators. 


WHAT ARE THE CHIEF DESIGN PROBLEMS encountered in 


converting a major home appliance originally intended 
to be set against a wall to one to be safely set u ithin a 
wall or within a counter top? The appearance design 
factors are reduced largely to those involved within 


a 
single 


plane. Structural and sheet metal part changes 
present no unusual problems. They are reduced largely 
to functional form and resistance to environmental con- 
ditions. On parts hidden from view appearance factors 
disappear. But the two factors of safety to property and 
people and of performance economy become more im 
portant. For those major appliances that are electrically 
heated. fire prevention becomes a No. 1 design objective: 
for refrigerators and freezers. space saving factors must 
be balanced against economy of operation. Let us con- 
sider the safety problem first. 

If an electrically heated device, like a baking oven is to 
be placed in a wall of combustible material, then the tem- 
peratures of such exposed material must be kept below 
combustion levels. The problem is one of heat transfer 
and cooling. In console-type ranges designed to stand on 
their own feet. air is allowed to flow from the base under 
and through the shell and out the top at the backsplasher. 
or through the surface units. Installation can be limited 
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{ppearance design factors also considered in this review. 


to provide air space around the outside of the shell. Such 
cooling cannot be counted on for built-in units. This 
means greater reliance must be placed on thermal in 
sulation. 

Fortunately there are standards available that offer 
some help to the designer. Most appliance manufacturers 
find it desirable to have their products listed by the Un- 
derwriters’ Laboratories. Inc.. certifying that the product 
meets UL standards with reference to fire and accident 
hazards. and with provisions of the National Electrical 
Code. Some twenty such standards bear on appliance 
design. the most important one for this particular problem 
being the Standard for Domestic Electric Ranges (Pub. 
858. 7th Edition, April 1952). Eventually it is expected 
that this standard will be amplified or modified to include 
requirements for wall-insert ovens and counter-insert 
surface-unit assemblies. Except perhaps with respect to 
openings for ventilation, present requirements also apply 
to built-in units. It is current UL thinking that such open- 
ings probably would be acceptable if they are provided 
with suitable barriers or louvers for confining the effects 
of a fault. Of the two types indicated in the sketch, Fig. 1. 
type A on page 105 is considered the least hazardous. 


Temperature can also be reduced through use of 
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requires a wall depth of a little under 2 


New concept in refrigerator de- 
this General Electric 
efrigerator-freezer which hangs 
ym the wall to free floor and 
ounter space for other uses 
ind to place the storage com- 
partments at a convenient level. 
Model LW-11 pictured is 64 in. 
wide, 39%4 in. high and 17} in. 
deep, so shaped as to permit 
built-in, protruding (as shown) 
or room divider installation. It 
ontains 8.8 cu ft of refrigerator 
space and a 2 cu ft freezer that 
holds 73 lb of food. Insulation 
is fine fiber glass in wall thick- 
nesses varying from 244 to 34% 
in. Unit is installed on the wall 
with a stamped steel retainer 
plate 5444 in. long, held to the 
wall 2 x 4's with lag bolts. 
Magnetic latches are used on 
the doors, which have no handles. 
Finger grips are used at the base 
instead. Freezer compartment 
interior is of aluminum, the 
refrigerator interior is finished 
in white porcelain enamel, with 
five aluminum shelves. Exteriors 
be had in five soft 
including white. 


sign 1s 


can colors, 


Frigidaire’s new built-in stainless 
steel cooking equipment features 
(right) a 30-in fold-back surface 
fast- 
units, 6 and 8 in. in 
size. When not in use the indi- 
vidual heater plates are folded 
back into the panel. Heat con- 
trols are at each end and behind 
frosted glass color-coded panel. 
\utomatic electric wall oven is 
17 in. wide, 18 in. high and 20% 


cooking section with two 


heating 


in. deep inside. Vertical half 
doors are linked together to 
open simultaneously. This ar- 


rangement gives greater freedom 
in installation since clear- 
ance need be provided. Controls 
include oven clock, two-speed 
time signal and thermostat. 


less 


\RKET HIGHLIGHTS: Sales of built-in major appliances are rising at a geometric rate. The numbe! 
inits sold in 1954 was about twice that of 1953 and it is predicted by one sales manager that industry 
es will double again this year. The trend has been highlighted in recent weeks with the showing of 
w models, particularly of counter-inset electric range tops and oven units for building into the house. 
t the trend does not stop here. The built-in refrigerator is a reality, also radiant heaters, 
Fi equipment, wall-type air conditioners, and a combination clothes washer and dryer. The garbage 
posal unit has been built-in from the start. The optimism that has led manufacturers to tool up for 
ese new products is generated by the continuing high rate of new home construction, since the kitchen 
d living area literally have to be designed around the utility units. The average built-in oven, for exam 
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> ft, a ceiling-hung refrigerator much less. 
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radiant heat reflectors. One example is in the use of an 
aluminum reflector pan under the surface heating unit 
of a console-type electric range. Temperature under the 
reflector was reduced 30 F when an aluminum pan was 
substituted for a porcelain enamel finish on steel.’ 

It is felt that oven vents for built-in units should not 
permit oven Vapors to escape into the enclosed wall spaces 
surrounding the oven. An examination of built-in oven 
models pictured in these pages would indicate an absence 
of oven vents. A deflector “eyebrow” is often used to 
deflect the rising stream of hot air flowing over the door 
away from the wall above the oven. A pull-out deflector 
is even more effective during long broiling periods. The 
vent can be placed under this deflector. 

Spac ing of the console range with respect to the back 
wall and side cabinets is a part of the present standard 
Obviously, an effective way of reducing radiated tempera 
tures is to increase the space between the heated object 
and the area to be kept below a critical temperature. 
Underwriters’ Installation Form 0 means that sufficient 
thermal insulation must be provided to permit installation 
of the range in direct contact with combustible material. 
Installation Form 1 provides for an air space of 1 in. at 
each end, while Installation Form 6 provides a 6-in. 
at the back and both ends. 
the exposed surface temperatures shall not exceed 90 ( 
(194 F). While installation standards for built-in units 


are lacking. in the meantime it is necessary to adequately 


« 
Co ! 


For any of these conditions 


mark the assembly so that the architect can specify clear- 
ances to match those found acceptable in the temperature 
tests. The do-it-yourself workman is not to be overlooked 
either. Some manufacturers are definitely aiming at this 
market for remodeled kitchens. 

Counter-insert units create a new problem and no 
standards have yet been worked out except to provide a 
form for detailing the exact conditions under which the 
temperature tests were made. A similar spacing diagram 


would have to accompany the counter unit. 


*“*Preventing Fires From Electrical Causes th Desigr f Domest Appl 
es," H A. Strickland Ir AIEE Confere e Paper delivers t the ATF 
Winter General Meeting, New York, 1955 








Leetro-Ho-t" oven unit offered by A. a, Lindemann & 


Hoverson Company for built-in use. Originally designed 
with stainless steel, oven face and corresponding surface 
units are now obtainable in eight color enamel finishes, 
including black and white. Oven venting is accom 
plished by recessing the oven door lining at several 
places along the top edge. The “eyebrow” deflects the 
hot gases away from the room wall. Oven measures 
16 in. wide x 17 in. high x 1914 in. deep inside and 
= made of electrically welded steel, round cornered and 
porcelain enameled inside and out. Maximum connected 
wattage, 5500, Terminal block provided for line con 


nection. A warming oven also is available 


Testing Procedures 
With but few 


built-in units follow those given in the present UL Stand 


modifications. testing procedures for 


ard for Domestic Electric Ranges. If the manufacturer 
specifies certain minimum installation spacings then those 
would be used in the temperature test: otherwise the ap 
pliance would be tested with all spacings reduced to th 
smallest value permitted by the design. In the case of 
ovens. tests would be made with two ovens mounted side 
by side horizontally, as well as with these ovens located 
vertically one above another. unless the manufacturer 
specificially states that either or both such multiple in 
stallations are not intended. 

In other respects. the temperature test would be in 
accordance with the procedure now given in the Standard. 
For example. the wall enclosures would consist of *.-in. 
black-painted plywood, the same temperature limits on 
components would apply, the same types of pans and 
stove plates would be used, the same temperature values 
and wattage-input values would apply for the various 
units. 

If a griddle is included in a surface-unit assembly. it 
was suggested that it be operated with a surfaee tempera- 
ture of 246 C (or at the maximum temperature permitted 
by the thermostat, if this figure is not attainable) at the 
center of the griddle plate. This value of temperature is 
found (with reference to stove plates rather than griddles } 
in paragraph 109 of the Standard for Domestic Electric 
Ranges. In this connection, it might be mentioned that a 
surface temperature of 275 C has been used for many 
vears in the tests on separate griddles—commercial as 


well as domestic. 


Temperatures 

The Standard states that. during the temperature test. 
the maximum temperature on the surface of the wall of 
the test booth shall not be more than 90 C. If the metal! 
of the range enclosure is in extremely close proximity to 
the wall surface 


as for example. when a range is being 
the method 


tested for a Form 0 installation recognition 
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Density 


Thermal conductivity, Btu/in./hr/sq ft /deg F 


100 150 200 250 300 
Mean temperature, deg F 


of mounting the thermocouples should be such that they 
will not come into contact with the metal and thereby in 
dicate its temperature rather than that of the wall surface 
In such cases, it has been the practice to mount the 
thermocouple in a slight recess in the wall surface. In all 
these tests it has been suggested that a solid board be 
placed beneath the entire unit. either with no spacing o1 
l. in. or the minimum distance permitted by the design. 

The Underwriters’ Laboratories do not specify type of 
thermal insulation except from a performance point of 
view. It was the consensus however that thermal insula- 
tion of a fibrous Lype should be completely enclosed 

within metal) to protect it from injury during installa 

tion, and that such insulation, other than glass wool o1 
fiber, be prevented from coming into contact with uninsu 
lated electrically live metal parts. 

The accepted thermal insulation for ranges is fibet 
elass. One type material is Owens-Corning Fiberglas in- 
sulating wool Type TW-F with a nominal density of 3 lb 
per cu ft, supplied in thicknesses of °4 to 31% in. in batts 
or rolls ranging from 6 to 48 in. in width. Thermal con- 
ductivity ranges from 0.20 Btu per/hr/sq ft/in./deg | 
it a mean temperature of 75 F to a & of O.57 at 350 I 
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view of confining a fault. 
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conductivity. The A values 
shown were obtained by 
the guarded hot-plate 
(ASTM C 177-45 
on Pittsburgh Plate Glass 


‘Superfine’ fiber slass 


nethod 


thermal insulation 


Phe latter would apply with oven at 500 F and outside 
shell at 200 F in close proximity to a building material 
at a maximum temperature of 194 F. Thermal conductiy 
ity values vary with both density of the fiber glass and 
the mean temperature (average between the hot side and 
the cold side of the material). Typical & values of another 
brand of glass wool are plotted in Fig. 2. One range 
manufacturer has found that 2!% in. of fiber glass insula- 
tion all around will meet the temperature test for 0 spac- 
\nother uses 3-lb density glass wool in 
thicknesses of 1! » 


thickness of 2-in. glass fiber of 3-lb density. 


ing on all sides. 


to 2 in. Still another uses a double 


Changes are also foreseen in cold insulation if freezers 
and refrigerators are to occupy minimum space in walls. 
The ever increasing cost of new home construction is 
forcing a smaller, more efficient “streamlined” kitchen 
The average present-day refrigerator contains approxi 
mately a cubic foot of insulation for every cubic foot of 
useful food storage space, or about a 50 per cent utiliza 
tion factor. This factor can only be bettered through 
redesign around new insulating materials just becoming 
available. 

Insulation engineers have perfected a finer glass fiber 
to be used in this type insulation. When collected through 
a laminar process, these fibers are laid in a horizontal 
pattern instead of in jackstraw fashion as has been the 
practice in other insulating materials, including glass. 
These fine glass fibers. laying about 90 per cent hori- 
zontally. provide a greater number of smaller. more uni- 
form dead air spaces within the insulation, which thus is 
increased in thermal value. When used in high density. 
this type insulation will allow for a 2-in. wall thickness 
instead of the conventional 3 in.. thus giving the box 
additional storage space with no sacrifice in operating 
efhiciency. 

In addition to the improved thermal value of this type 
insulation. it also affords the manufacturer other advan 
tages in both design and cost. It is light in weight. can be 
manufactured in either a soft or semirigid state. Its 
physical properties allow it to be fabricated in many ways 


and can in many applications eliminate present com 
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plicated fabrication and combine two or more _ pieces. 

Work also is progressing with this same type laminar 
insulation to be used in evacuated or gas filled chambers 
to further reduce wall thicknesses. 


Wiring Changes 

Range manufacturers are also faced with a necessity for 
modifications in wiring practices, particularly as con- 
cerns the connection to the house power lines. The UL 
Standard for 


“All wiring of a range. other than a power-supply cord. 


Domestic Electric Ranges provides that: 
£ I 


shall be enclosed within the range structure or within a 
suitable raceway.” This practice cannot always be fol- 
lowed with built-in components. 

Pending the release of a modified standard, informal 
rules have been promulgated to aid manufacturers. Practi- 
cal considerations would rule out a flexible cord for powel! 
supply for wall- or counter-insert appliances. Instead 
there should be some provision for means of connection 
of wires coming through conduit or armored cable with 
wiring terminals or leads as presently standardized. 

The Laboratories feel strongly that it is desirable that 
the outlet box or wiring compartment of an appliance be 
so located that it will permit the local electrical inspector 
to readily make an inspection of the power-supply con- 
nections after the appliance has been installed, without 
the necessity of dismantling or moving it. This require- 
ment presents some peculiar problems because of the 
character of the surroundings in which the built-in ap- 
pliance is ordinarily mounted. Counter-insert assemblies 
are almost universally mounted in such manner that there 
is a cabinet door opening beneath through which access 
may be gained to the outlet box. Such an arrangement 
probably would be acceptable. provided the outlet box 


can be reached easily and the splices inspected without 


Norge is supplying its built-in range top in 
porcelain enamel or in stainless steel as shown 
element 


heat stages. Oven is designed to be installed in 


space. Door panel can be had in copper or aluminum, brushed 


to a silver tone or given a gold tone 
another choice. Automatic time and temperature 


vided. Note large deflector over oven door. 
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ooking top at right. Independent controls provide seven 


in. of wall 


White porcelain enamel is 


control is pro 


it 





the necessity of removing the unit from its mounting. 
Similarly, a wall-insert oven in which inspection of the 
power-supply connections could be accomplished by with- 
drawing the oven a few inches from the wall, probably 
would be acceptable. Ultimately much depends upon the 
reaction of local inspection authorities. 

(nother solution now in use is to make the wiring 
accessible by removal of the control panel. 

\ popular form of construction of a counter-insert sur 
face-unit assembly involves a switch box not rigidly at 
tached to the main enclosure of the surface units. with 
the interconnecting wiring between these components in 
the form of armored cable or enclosed in flexible conduit. 
Because these appliances are generally custom-installed, 
it is nearly impossible to predict where these parts will 
be located relative to each other in any particular instal 
lation. 

While this circumvents the rule that all internal wiring 
be completed at the factory. it is apparent that some wir- 
ing must be done “on the job.” but the manufacturer 
should control the specifications. This he can do by fur- 
nishing with the unit adequate lengths of wire of ap- 
propriate characteristics (current-carrying capacity. volt- 
age and temperature ratings). and adequate length of flex- 
ible conduit and suitable fittings and terminal boxes. A 
connection diagram would have to be provided and the 
wires would have to be identified. Built-in components of 
this character have received Underwriters’ listing in the 


past year on this basis. 
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the four 


Largely because a gas 
oven also is made in 
the same frame, venti- 
lation in the Welbilt 
electric wall oven is 
provided by perforated 
metal vents. Oven has 
both broiler and roaster 
space. These units are 
faced with satin finish 
chrome type stainless. 
Outside metal frame 
measures 41% x 22 in. 
Total wattage, 4500. 











































Where connections from a terminal block within the 
init are to be made to a building junction box, the manu- 
‘acturer should specify the type of wiring. either in specific 
wr general terms, like: “Use 3-wire pigtail or Greenfield 
heavy enough to carry 24 amp.” (This for an oven with 
1 total wattage of 5500.) 

One manulacturer supplies a 4d-in. conduit box per- 
nanently attached to the bottom of a counter-inset surface 
unit with instructions as to how to connect the armored 
or flexible non-metallic cable from the nearest wall point. 
If metal conduit is used, this satisfies the grounding re- 
juirement. With nonmetallic cable. grounding becomes 
i local code problem. beyond the manufacturer's control. 
Ruled out is the internal interconnection whereby the 
dead-metal parts of the range are grounded through a 
detachable link to the neutral wire (white) terminal or 
lead. A slip-up in field installation could raise havoc. 


Exterior Trim 

\s regards exterior trim there is still a big debate 
raging among designers as to the use of stainless steel 
often chromium plated), porcelain enamel. colored baked 


enamels, antique o1 other 


polished copper, and many 
types of finishes. For a built-in appliance a metallic finish 
But with the 


demand for colored appliances in full swing. manufac- 


at first seemed to satisfy any room decor. 


turers are now going to “exciting” pastel colors for built-in 
appliance trim. To hold down inventory. one manufac- 
turer will provide colored units only on order. 

Sizes of oven units are becoming standardized. While 
many are used in custom wood cabinets. an increasing 
number are being incorporated in standard wood or steel 
cabinets. 


oven dimensions within the limits imposed by such ae- 


cepted products. Another viewpoint is that since the in 


Porcelain enamel finish in five colors (no 


range. Copper tones highlight the control panel. The 
wide by 30 in. high by 22 in. deep. Heating elements are sheathed. The matching built-in 
surface unit, also in five colors of enamel or 
mounting with counter top. Depth of mounted 
most efficient use of top area (21 x 30%s in. 


units may be mounted in front of the base 


to range. 
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It seems desirable therefore to keep outside 


white) is used for the 


‘inet or on the wall 


under on 8e-ft stainless steel counter is the 


“Electric Kitchen Center” 


washer-drvet 


Self-contained 

General Electris which combines tour 
major appliances a disposal-equipped sink, auto 
matic dishwasher and electric range. On both sides of the sink 


are plug-in appliance panels with four receptacles each, in 
cluding one controlled by the flush-mounted timer. The unit is 
custom look to homes in the 


intended to bring a “built-in” 


$10,000 range 


stallations are largely custom designed, then the bigger 
the oven, the better. in line with current trends in house 
hold ranges. Yet. contrariwise. as many components as are 


ranges should be pre- 


O00 


used in standard console electri 


served to keep tooling costs down. 


To learn how one range manufacturer solved these varied 


problems, turn the page. 


built-ir 
21-in. wide oven is in a shell 26 in 


General Electris 


stainless steel, has sink-rim flanges for flush 


unit. 8% in. Cooking units are staggered fo | 
Pushbutton control panel for 5-heat surface 


Flexible conduit connects 

























Westinghouse built-in oven door face (left) is chromium-plated steel, the door trim chromium-plated brass; control panel gold 


lacquered aluminum. Right, interior of oven and oven frame is porcelain enameled steel. Pull-out baffle may be seen at top 


Thermal, Structural, Appearance and Electrical Problems 


EUGENE J. BURNETT I Deve Ss 
Appliance Engineering Depart nt 
WesTINGHOUSE ELECTRIC CORPORATION 


SINCE BUILT-IN ELECTRIC RANGES are normally permanently 
installed into new or completely remodeled kitchens, the 
life expectancy of these units should be longer than for a 
standard range. Furthermore. the units are built into al! 
kinds and sizes of cabinets made of many different types of 
materials. It was felt that the built-in ranges should be 
designed so the cabinets surrounding them could not be 
damaged by very severe and unusual uses of the units. 

[o discover what the consumer desired a national survey 
was conducted, and it was found that a large-size over 
was the most wanted feature. Hence, the built-in oven was 
designed with a 24 in. width. To provide all the modern 
conveniences and a product that would not become obsolete 
in a few years, the following features were designed into 
the oven unit: “Look-in” window, oven light operated by 
“peak” switch and by a door switch, oven door seal. “pull 
out” baffle. combination electric timer and “Minute Minder. 
single dial hydraulic thermostat, balanced heat by proper 
wattages in the top and bottom bake coils, 3800-watt broile: 
heater, oven pilot light, slanted control panel with bold. 
white lettering on a black background for easy reading ot 
the controls, and oven leveling screws. 

The oven body width was designed narrower than the 


break  be- 


tween the sides of the oven body and the side walls of 


front frame, thus providing an integral heat 
the cabinet. Similarly, the switch compartment formed a 
heat break between the bottom of the oven and the cabinet 
bottom, as did the wiring cover on the back of the oven 
body. 

Insulating the top of the oven from the top of the 
cabinet and from the front wall, above the oven, was 
actually the most difficult problem. The most severe use 
that an electric built-in oven can be put to is long broiling 
operations, with the oven door partly opened. The top of 
the oven then attains a temperature of approximately 1000 
F. and the hot gases leaving the space between the meat 
and the broiler heater reach approximately 550 F. Several 
features were designed into the oven unit to prevent these 
hot gases from damaging the cabinet wall above the oven 
\ double thickness of 2-in., 3-lb density 
placed above the top oven heater. A pull-out baffle was 


Fiberglas was 
provided to deflect the hot gases coming from the oven. It 
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can only be pulled out when oven door is partly opened 
The slot in the front frame in which the bafllle slides 
forms a heat break between the front frame adjoining the 
top heater and the outside frame touching the cabinet 
wall. An aluminum channel was provided under this slot 
to form glides for the pull-out baffle and an air gap 
between the the channel and the top ot the oven body. 
Location of the oven vent presented a special problem 
With the use of oven door seals. the oven vent has been 
little more than an expansion valve to allow the steam 
driven out of the foods to escape. The actual location of 
available 
for the vent was in or around the oven door. Vents in th 


the vent is of little importance. The only space 


oven door would cause the doors to become. too 


propel 
hot, and one could easily get burned. It was found that 


a very effective vent could be formed by omitting the 
bottom section of the oven door seal. The ese aping vapors 
gently flow out the crack between oven liner and door. and 
are convected up past the door into the room. Since th 
oven door is warm, the gases do not condense on it and 
leave stains 


The following features were designed into the surface 


unit platform: 


High-speed “Super-Corox” sheathed units 


with plug-in feature: stepless surface unit switches: pilot 
lights for each unit: bold, white lettering on black knobs 
lor easy reading of the switch settings; tilted control panel: 


stainless steel platform Lop, and use of Hudee type fastener 


Surface unit platform has stainless steel top 















































































































Left, wiring connections to oven back Frame construction provides heat break with compart 
ment walls. Removal of front panel (right) makes wiring to control devices readily accessible 


Faced in Design of Built-in Ovens and Platform 








rims for water-tight sealing of the platform to the counter chromium plated because chromium oxidizes at higher 
tops. temperature than the stainless steel. This prevents the 
It was necessary to provide working space for the hands rings from turning straw-color. 
between the heater compartment walls and cabinet walls The heater compartment cover is made of painted steel 
to place the fastening lugs on the rims during  instal- so the heat in the heater compartment will be radiated 
lation. This inherently provides an air gap between the to the cabinets. to prevent high temperatures from being 
heater box walls and the cabinet walls. The switch com built-up in the compartment. High heater compartment 
partment was isolated from the heater compartment so the temperatures would cause the walls of the heater compart 
relatively high temperatures in the heater compartment ment cover to become hot. 
would not affect the ambient compensators in the stepless Stainless steel was not used for the oven door outer 
switches. panels because the side flanges of the panels open up 
Material selection for the various components of the due to spring-back, causing a gap between the inner and 
built-in units was actually more involved than one might outer door panels. It was felt that the oven door trin 
suspect. The main reason for selecting the satin finish should be made of one piece to maintain the beauty of 
stainless steel and satin chromium-plated steel surfaces the design and to eliminate cracks that would be difficult 
for the oven and the platform was because they blended with to clean. At first glance (see cut). it appears that the 
ill color schemes and were widely accepted as desirable part is made from a rolled section bent around an arbor 
materials for kitchen equipment. Choice of materials for lo do this would mean that the outside corner edges of 
several of the individual components, however, was made the material would be stretched 240 per cent. This would 
lor technical reasons. Stainless steel was selected for the be impossible to do with any metal unless it were bent 
platform top because its corrosion and heat resistance in steps and annealed between each step. Actually. this 
ire more than “skin deep.” Thus. if stained by some food corner is partly stretched and partly drawn. It is made 
or chemical, the surface could be restored simply by clean on a very special bending machine. The material for the 
ing it with scouring powder. The bright rings around the corner is drawn from a rolled-back flange. 
surface units are made from. stainless steel, because it Even with this unique method of making the corners 
is easier to manufacture them from stainless than from it was necessary to make the trim from brass for form 
carbon steel, due to finishing problems. They are “flash” ability. The brass is chromium-plated to a very bright 
lustre in order to have the trim contrast with the door panel 
The surface of the control panel is engine-turned and 
Surface unit switches and pilot light assembly exposed for ready servicing ‘ : . : 
is an insert of gold lacquered aluminum, because engine 
turning could not be successtully done on chromium-plated 
steel. The front frame of the oven unit was made from vitre 
ous enameled steel because of its cleanability and heat re 
sistance. 
The oven and the platform were designed to be almost 
completely serviceable electrically without removing the 


units from the walls or cabinets. By removing the oven con 
trol panel. one can front-service the thermostat, timers 
pilot light. “peek switch.” door switch, oven door, bottom oven 
heater, and the top oven heater. The surface unit switches 
and the pilot light assembly of the platform are equally ac- 
cessible. Removing the surface units makes the terminal 


block assemblies easily accessible through the heater 





openings. 
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Battery of Timers Controls 


Cycle Sequence 


Liberal use of synchronous timers is offered as a solution to the 


problem of making an automatic shell-mold making machine adaptable to 


different work cycies. In this machine. each timer ts triggered by a limit 


switch to add the benefit of positive synchronization 


THE DESIGN OF MOTION CONTROL is a task faced by most 
engineers engaged in the development of automatic ma- 
chines. The shell-mold making equipment shown in Fig. 1. 
for example, is possible only because of the successful con- 
trol of the many distinct functions that make up the 
operating cycle. The same machine also illustrates a 
refinement of the problem of motion control that is 
encountered in much fewer applications. This added de- 
sign burden stems from the necessity for making a 
machine adaptable to a vast variety of process specifica- 
tions. In this case. the time and temperature specified 
for each phase of the shell-making cycle are dependent 
on the particular pattern in process. If the machine is 
to have universal application. the control for each phase 
must be individually adjustable. To achieve this objective. 
the designers incorporated independent synchronous 
timers in 11 sections of the control. This battery of timers 
provides the extreme control flexibility required to ac- 
comodate all types of patterns within the dimensional 
limitations of the equipment. 

fundamental elements of 
foundry metal casting and of shell molding will aid in 


evaluating the design of the shell-making machine. In 


An understanding of the 
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to the flexibility provided by the timers. 





ordinary sand molding. a cavity of the desired shape is 
produced inside an otherwise solid block or mold of sand. 
The sand tempered with water contains clay or other 
binders and is formed by pressure against a_ pattern. 
either by jolting. ramming, squeezing or slinging. To 
form the internal cavity, the mold is made in sections. 
top and bottom (cove and drag). with half of the cavity 
formed in each. When the halves are fitted together. 
molten metal is poured into the cavity of the mold through 
a hole or “gate.” When the metal has cooled, the sand is 
broken away. and a metal casting in the shape of the 
cavity remains. 

In shell molding. only enough sand is used to form 
a relatively thin wall around the cavity, the contour of 
the outside following roughly the shape of the cavity. Like 
the ordinary sand mold, it is made in two halves, which 
together form the complete mold with cavity inside. The 
shell mold retains its shape because of heat applied to 
a special sand—either a mixture of relatively clay-free 
silica sand and phenol-formaldehyde thermosetting resin 
or the sand already coated with resin. The heat is sup- 
plied from the pattern. 


In the process a heated metal 
pattern is covered or “invested” with the sand. After the 





ELECTRICAL MANUFACTURING 
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FIG. 1—Automatic shell-mold making machine. 
Index table is in the form of a cross so that four 
patterns can be accommodated at one time. 
Stages of the operating cycle include two heat- 
ing operations, the investment stage and the 
final stripping of the shell from the pattern. 


FIG. 2—Steps in investment: (A) Pattern in 
place in lower section. (B) Louvers open to 
drop sand. (C) Rollover begins. (D) Excess 
sand drops back into upper section. (E) 
Louvers close and rollback begins. Note fins 
trapping the sand. (F) Rollback completed. 
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FIG. 4—Schematic wiring diagram ol control 
circuit. Eleven synchronous timers are shown 
Each consists of motor, clutch and one or more 
sets of contacts. Timer clutches are shown as 
unmarked circles adjacent to timer motors. Un 
marked contacts nearby are timer contacts. Line 
it extreme left bypasses most branches of the 
circuit and is used to energize the various 
brakes for stopping the machine. 


resin melts sufliciently the pattern is inverted, the excess 
sand falls free and a shell of sand and resin adheres to 
the pattern. The thickness of the shell depends upon the 
temperature of the pattern and the length of contact time. 

The shell must be cured throughout, but any attempt 
to do this solely by heat from the pattern would result 
in over-polymerizing the face. Thus, it is necessary to 
heat both sides. An oven is the obvious answer for apply 


ing heat to the other side. The curing of the shell thus 


results from “frying” the face on the hot pattern and 
“broiling” the outside under an oven. 

The complete cycle of producing a shell is resolved 
quite readily into three main parts: investing, forming 
and frying of the shell; curing under an oven; and the 
final stripping of the shell from the pattern. An auxiliary 
phase of the cycle involves the handling or transporting 
of the shell through the various operations and depends 
upon what form the first three parts take. 

Multiple-Pattern Cycle. In the design of a_ shell- 
mold making machine a decision based on two vital 
questions must be made at the outset. Is the machine 
to handle a single shell through the entire cycle? If so. 
the production time per shell will be the longest individual 
cycle time. For this machine the decision was made in 
favor of a multiple pattern machine because of its in 
herently higher production. Still another step toward 


FIG. 3—Investment equipment without index table. 
ovens and stripping stations. Sand box is in the 210- 
deg rollover position. Machine shown can be con 
verted to fully automatic at any future time by build- 
ing-block design. 
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increased production was taken by realizing that the oven 
curing cycle is much longer than either of the other two, 
ind can be broken down into two successive cycles by 
using two oven stations. Another advantage of resolving 
the oven cycle into two successive cycles is that of selecting 
for each pattern used a different time of curing. This will 
he discussed later. 

The four-station machine is pictured in Fig. 1. It con- 
sists of an investment station, a first curing station, a 
second curing station and a stripping station. These are 
positioned 90 deg apart around an indexing table. The 
indexing table is in the form of a cross. each of the four 
arms carrying a pattern. Electric power for the heating 
of the patterns is brought from overhead into the centet 
of the table and then through the collector rings out 
through cables and connectors to the pattern. 

The key operation of the entire cycle of the shell-making 
machine is the investment stage. Fig. 2 shows the steps 
in the investment process which takes place in a box that 
can be rotated through 210 deg. Louvers resembling the 
slots of a horizontal Venetian blind divide the box inter- 
nally into top and bottom sections. The top section con 
tains a mixture of resin and sand which is replenished 
from an overhead hopper by means of a vibrating feeder. 
The bottom section holds the heated pattern. When closed. 
the louvers retain the sand in the top section. When open. 
the louvers allow the sand to drop onto the pattern. 

The first sketch of Fig. 2 shows a pattern in position 
it the start of an investment cycle. The louvers are closed 
so that the sand is held in the upper section. In the sec- 
ond sketch, the louvers have opened. dropping the sand 
over the pattern. Next, the 210-deg rollover begins. pro- 
ceeding until the final position shown in the fourth sketch 
is reached. Note that the excess sand has fallen back into 
the upper section of the box after which the louvers are 
reclosed. Then the box is rolled back. 


FIG. 5 


tion shows some of the air lines used 


Rear view of investment sta- 


to power the various machine opera- 
tions. Services enter sand box through 
hollow spindle at top. 








The picture, Fig. 3, shows the investment box in the 
extreme rollover position. The rollover operation is pow- 
ered by a penumatic cylinder operating through a rack 
and gear arrangement. Other movements of the machine, 
such as table indexing, brake application and louver 
operation, are also driven by air cylinders under the 
control of solenoid valves. 

Control Circuits. lig. 
ing diagram of the control circuits for the four-station 


| shows the elementary wir- 


shell-making machine. The circuits for each phase of the 
operating cycle are grouped together and labeled. Re- 
ferring to the investment station group, when the table 
has indexed and brought the pattern into proper position 
at the investment station, the pattern-aligned limit switch 
is actuated. This completes the circuit to the pattern-lift 
and close-loader solenoid valves that control operations 
of the two corresponding pneumatic pistons. The shutte1 
vate of the overhead loader hopper closes so that no more 
sand is fed into the sand box. At the same time. ar 
elevator mechanism (lifter arms) engages the pattern and 
lifts it from the carrier arms of the table and up against 
the sand box. 

The box has a water-cooled jacket with a replaceable 
vasket of silicone rubber tubing against which the hot 
pattern seals. The lifter-seals limit switch is actuated when 
the lifting is completed. This energizes the timer motor 
and the electromagnetic clutch that couples this motor to 
the contact-operating cam. Now. the investment time 
begins: a solenoid air valve is energized to open the 
louvers inside the box: and the vibratory sand feed is 
turned on to fill the sand hopper above for the next cycle. 
incorporates an electromagnetic 


The vibratory feeder 


cenerator powered from a source ot pulsating direct 
current. 
After the sand has fallen onto the hot pattern, the shell 


begins to form and the hopper above continues to fill 


FIG. 6 
shows method of heating pattern from be- 


Sketch of pattern heater frame 
neath by means of infra-red units. Heat is 


reflected upwards and, hence, does not 
affect the stripper spring. 


-Pattern 





























When the investment timer times out, the normally closed 
contacts open and the normally open contacts close. This 
shuts off the power supply for the vibratory feeder and 
de-energizes the open-louver solenoid valve. Simultane- 
ously. the rollover solenoid valve is energized admitting 
air to the cylinder and actuating the gear and_ rack 
arrangement. Then. the whole investment box and pattern 
roll over about the midpoint of the box. A gravity-operated 
flap closes the top of the box for the rollover. 

Near the completion of the 
hrake-cam is actuated applying a brake and starting the 
brake timer. At the end of the rollover. the box rolled-ove1 
limit switch is actuated. starting a timer to hold this posi- 


rollover of 210 deg. the 


tion for a few seconds. This allows the excess sand mixture 
to fall back into the top of the sand box for use on the 
next shell. Meanwhile the brake timer times out, releasing 
the brake. When the dwell timer times out. the louvers 
close. trapping the sand in the top of the box and the 
rollback begins. Near the end of the rollback. the brake 
is applied again. with the timer releasing it after a preset 
time. Thus. the box is at rest. but unbraked, to be ready 
rolled 


back. another limit switch is actuated. The lifter arms 


for the next cycle. When the box is completely 


lower the pattern onto the carrier arms and the shutter 
gate of the overhead loading hopper opens. dropping the 
predetermined timed quantity into the sand box. A relay 
is energized to establish for indexing that the rollover 
cycle has been completed. 

Curing Stations. It can be seen that the duration of 
the slowest stage in the process establishes the indexing 
time for the work table. The table cannot index until all 
operations are completed. In this machine, the investment 
operation often requires the most time and, therefore. 
limits the speed of indexing. This situation creates an in- 
teresting problem with regard to providing adjustable 
curing times for various types of patterns. 

There are two curing stations, each consisting of a gas 
or electric oven. Thermal inertia makes it impossible to 
regulate the curing time of a piece within the oven merely 
by turning the heaters on and off. Instead. it is necessary 





FIG. 7 
high, thin sections and presents a special heat- 
ing problem. Heat from infra-red heaters be- 
neath pattern cannot penetrate such sections. 


The pattern shown here contains many 
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to remove the part from proximity with the oven at the 
end of the desired heating period. However, this removal 
cannot be effected by indexing the work, since indexing 
must wait until investment is completed. Accordingly. 
each oven is mounted on an arm extending out from a 
pedestal support. This arm swings around the pedestal. 
For curing, the oven is moved over a pattern on the work 
table. At the end of the preset period, a pneumatic piston 
swings the oven away*from the pattern, effectively ter 
minating the curing stage. 

related to the 


\s soon as an index 


Now. the curing procedures will be 
schematic wiring diagram. Fig. 4. 
signal is received, relay RA is energized. Then, the nor 
mally closed Rh contacts open to reset the oven timers. 
lhe timer contacts for oven station Vo. 7 return to thei 
normal conditions. This de-energizes the solenoid of the 
oven l-away spring-return solenoid valve, directing ait 
to the actuating cylinder in such a manner that the oven 
of curing station Vo. ] begins to swing back over the 
As the table starts to index. relay Rh is 
released. When the patlern comes under the oven. index 


pattern area. 


ing is completed and the index-position limit) switch 
closes, starting the oven timer. When this timer (which 
is set for the base amount of curing) times out, the oven 
swings away from the pattern. A relay is energized to 
establish for indexing that the cycle of oven station Vo. / 
is complete. 

There are four timers associated with curing station 
Vo. 2 and four positions on each arm of the table at which 
a cam may be secured to select one of these four timers. 
This is to provide individual curing time for each pattern. 
\s soon as the table gets the signal to index. the oven 
begins to swing back over the pattern area, and when the 
pattern is in position, the selected timer begins. When the 
timer times out, the oven swings away from the pattern 
\ relay is energized to establish for indexing that the 
oven station No. 2 cycle is completed. 

Stripper Station. As soon as the table has indexed 
into position, the stripper timer starts. The stripper pins 
are pushed up. stripping the shell from the pattern. When 





FIG. 8— Individual resistance heaters pro- 
vide a solution to the problem depicted in 
FIG. 7. These are imbedded in pattern to 
heat high sections. 




























he timer times out. the pins lower and the pattern-clean 
imer begins. A relay is energized to establish for index- 
ng that the stripper station cycle is completed. When each 
f the individual « ycles is completed, i.e. when the circuit 
s satished by all of the relays mentioned being energized. 
he table indexes automatically. As it comes into position 
i brake is applied and a large taper-nosed plunger moves 
ip to engage a hole in the table. thus aligning the table 
‘xactly and locking it securely in position. 

In order to prevent damage from improper operation. 
nany individual operations are interlocked. Before the 
ndexing solenoid can be energized, the plunger must be 
lown. The plunger cannot be lowered unless the lifter 
irms are down. Thus. there is no chance that the tabli 
will index while the lifter arms are in the way. Also unless 
the patterns are properly on their position pins. neither 
the plunger nor the indexing solenoid can be energized. 

\ satety plate Is provided for the complete protection 
i the operator. Whenever the plunger (that in the “up” 
wsition locks the indexing table into position) is down. 
invone stepping on the plate immediately de-energizes 
the control circuit and applies both the index brake and 
the rollover brake. Whenever the plunger is up. the circuit 
design allows the operator to work in the area protected 
hy the safety plate without interfering with the cycle. 

Investment Problems. lor the most consistent shell 
structure, the mass of sand dropped on to the pattern for 
investment should be the same each time. The vibratory 
feeder is timed by the investment timer because the time 
of investment for a given pattern temperature determines 
the shell thickness. and, hence, the amount of sand that 
must be replenished. The rate of flow of the feeder can 
be very easily adjusted and any desired amount is 
metered out each cycle. 

lo attain a uniformly dense sand structure over the 
complete area of the pattern, the sand is dropped in a 
uniformly distributed “rainfall” by opening a series of 
louvers. The rainfall prevents arching or air entrapment 
that the dropping of a mass or gob would create. The 
uniform distribution on the louvers is accomplished by 


FIG. 9 Electric curing oven is shown here swung into 
place over pattern. At the end of the preset time delay. 
the oven will be removed from over the pattern to 
terminate the curing cycle. 
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oblique stationary fins during the rollover, and is a fea- 
ture of the design. 

Because the sand box carries its own air cylinders, 
solenoid air valves and a water-cooled jacket, then air, 
electric and water service must be provided. Instead of 
collector rings, stuffing boxes. exposed cable and hose. 
these three services enter the sand box through a hollow 
spindle, on the nose of which is mounted the sand box 
assembly. Fig. 5 shows the rear of the sand box spindle 
and inversion unit with covers removed. 

Pattern Heating. The secret of successful shell mold- 
ing lies in precise control of time and temperature values 
{t is especially important to control and maintain pat- 
tern temperatures accurately, yet at each investment the 
pattern temperature drops about LOO F. 

This heat must be restored and the proper temperature 
ittained again before the next investment. Use of a pattern 
reheating operation is usually time wasted. The borrow- 
ing of heat from a curing furnace is an undependable 
way. It requires constant checking for it is at all times a 
victim of production rates or interruptions of production 
cycles: If pattern temperature drops the pattern must be 
put back in the furnace to reheat. If it runs too high, the 
pattern must be cooled. Both conditions involve a loss of 
time and production and a complete disruption of any 
automatic operation. 

The design adopted in this machine employs a much 
more effective method for restoring heat. This is the heat- 
ing of the patterns electrically using a temperature control 
means. Heater elements can be imbedded in the pattern 
hody. but this method is expensive and there is a risk that 
there will not be uniform heat over the entire pattern area. 
It is essential that pattern temperature be constant at each 
cycle and that it be uniform over the entire pattern area, 
for variation in pattern temperature will cause variation 
of shell thickness. 


time. determines shell thickness and cure. 


Pattern temperature, even more than 
investment 
Hence. its control is very important. 

Fig. 6 shows a design in which these objections have 
been overcome. The pattern rests on a frame which con- 


FIG. 10—When infra-red heating units are placed as indicated 
here, heat rays are directed to all portions of the pattern. If 
heaters were placed at the focal point of the reflector, most rays 
would fall only on the horizontal surfaces of the pattern. 


















tains a multiplicity of far infra-red electric heater units. 
These are set in a semi-triangular Inconel sheath and 
radiate heat to the underside of the pattern. which is 
painted a dull black for thermal absorption. Some of the 
heat rays radiate directly to the pattern. Others are re- 
flected to it from the aluminum-coated steel reflector plate 
below, giving a uniform heat distribution pattern which 
is flexible and adjustable enough to cope with a wide 
variety of pattern conditions. As the stripper-pin springs 
are below this plate they remain cool. Thus, the desired 
effect of heating the molds and not the springs is attained. 
The heating units can be shifted around when necessary. 
as, for example, when a stripper-pin location would inter- 
fere. 

Pattern temperature is accurately maintained by a 
thermostat operating a 115-volt control circuit, which in 
turn controls the power contactor supplying the power 
current at 240 or 480 volts. A pilot light indicates 
whether power current is on. 

During the investment cycle when the cold sand-resin 
mass strikes the pattern, the temperature drops. the heat 
power comes on and brings the pattern back to tempera- 
ture. In doing so it immediately begins functioning as an 
auxiliary curing furnace. curing the shell from the pattern 
side, so that when it enters the oven it is already well 
along the cure cycle. This materially reduces the curing 
time, which is usually the longest time factor in the entire 
production cycle. 

Patterns with high thin projections present a special 
problem in temperature restoration. Where the protuber- 
ance stores enough heat for adequate investments. such 
as in the pattern shown in Fig. 7. a temperature-recovery 
assist can be obtained by use of auxiliary pencil type 
heaters inserted from the underside of the pattern as 
shown in Fig. 8. Such heaters are inexpensive and effec- 
tive. Another method is to hollow out the pattern and 
pour in copper for better heat conductivity. In those ex- 
ceptional cases where projections are so thin that pencil 
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FIG. 11 


This is a gas-heated curing oven, can be substi- 


heaters cannot be used. an oven reheat may be necessary 


In such a case by interposing an oven station between 
stripper station and investment and providing automatic 
control, production will not be affected. 

Oven Design. The ovens for final curing of the shell 
are of the radiant type. either electric or gas. The use of 
radiant heat for curing the back of the shell provides fo1 
a sharply defined heat area pattern with a minimum of 
heat spillage or waste. Radiant heat can be accurately 
controlled. is clean and eflicient and the ovens permit 
easy escape of smoke and fumes that develop during cur 
ing. Available in standard packaged heating units, thes 
ovens are easy to maintain. 

Fig. 9 shows a far infra-red electric radiant-heat fur 
nace and Fig. 10 shows its principle of operation. It con 
sists of a series of parabolic reflectors each containing 
two semi-triangular Inconel sheath tubular heating units. 
so arranged that the reflected light rays are directed to 
the sides of the pattern as well as to top and bottom. 
Radiant heat. following the laws of light, is directional. 
Because one heater placed at the focal point of a parabolic 
reflector would direct only parallel rays as in a search 
light. the heater element is moved away from the focal 
point to get diffusion. Two elements. instead of one, are 
used to increase thermal capacity. The heat output of the 
furnace is controlled by a proportional controller on the 
electrical input so that any percentage of full capacity 
can be accurately maintained. 

Fig. 11 shows a gas-fired radiant heat furnace with 
some interesting electrical features. The radiant member 
of this furnace is a ceramic burner operating at a high 
temperature. The energy supplied by this furnace is about 
90 per cent radiant and 10 per cent down-draft convec 
tion. Electric push buttons control the ignition, and pilot 
lights indicate when the air and flame are on. A flame-out 
protection is provided. 

\ vertical adjustment is provided to take advantage 
of the inverse square law of radiant heat. in that the heat 





tuted for electric equipment. Operation of this unit is 


also electrically controlled. 
















FIG. 12 


ments are provided on both 


Vertical adjust- 


electric and gas ovens. Flat 
pattern can be set close to 
the heating elements for 


more efficient use of heat. 


about as the square of the distance 
a flat 


pattern can be set close to the heating elements. gas or 


varies inversely 


from source to object. Thus as shown in Fig. 12. 


electric, with a saving of fuel and current. Where high 
patterns are encountered, moving them away from the 
heat source has a leveling and flattening effect providing 
uniform heat on top and bottom of pattern. 

Stripping Station. Some resins, although fully poly- 
merized, produce a shell mold that is still pliable until 
initially cooled. Cooling can be accelerated by an ai 
blast. The stripper timer can be set to hold the pins in 
the up position while this cooling proceeds. also facilitat 
ing cleaning under the heads of the mushroom stripper 
pins. The operating speed of the pins is hydraulically 
idjustable. The stroke length can be varied to suit con- 
ditions. always stripping shell clear of pattern. 

Fully manual as well as fully automatic operation is 
provided. In Fig. 13 are shown the control panels for a 
four-station shell making machine with two gas ovens. 


he small cabinet contains the electronic flame protection 











FIG. 13 
a four-station shell-making 
Section at right 
contains timers, relays and 


Control panel for 
machine. 


other devices for automatic 
control of the mechanical 


functions. 


A A i 


Shallow pattern 


High pattern 
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relays, lights and pushbutton controls for the gas ovens. 
The large cabinet contains the timers. relays, selector 
switches, and pushbuttons for the automatic control of the 
mechanical functions. Keeping the gas control circuits 
separate from the mechanical control circuits provides 
flexibility and facilitates trouble shooting. 

\ lock on the cabinet door prevents tampering with the 
circuit. A locked glass panel permits the indicating lights 
and the dials of the timers to be seen by the operator. 
but the settings of the various timers cannot be changed 
without the key. 

The flexible building block or unit package construction 
provides a wide combination of arrangements of rotary 
index-type machines or shuttle-type machines that are 
interchangeable in the field. Thus. the user can start with 
a simple and inexpensive single pattern machine that will 
make shell molds properly. Then as production require- 
ments increase, the machine can be added to in the form 


of additional patterns and ovens to increase produc 


tion. 
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Glass-Premix Compounds 
for Molded Parts 


These relatively new materials comprising glass fibers. 


resins and fillers produce molded parts both for insulating and structural 


uses with significant property advantages in many applications. 


Here are some step-by-step case-history analyses 


PPLICATIONS indicate that “g 
pounds of chopped glass fibers with phenolic, mela- 
mine and polyester resins can contribute the following: 
|. Improve heat resistance, and thus dimensional and elec- 
trical stability and physical properties: 


lass-premix” com- 


No 


Provide higher impact strength against abuse in the 

field or during assembly: 

3. Produce excellent resistance to humidity, and thus 
maintain dielectric strength and dimensional stability 
under humid conditions: 

4. Reduce tools and piece costs in many applications. 
Generally, these new compounds show an _ impact 

strength from two to ten times greater than rag-filled 

phenolic compounds (ASTM Izod values range from 5 to 

20 ft-lb/in. notch as compared to 1.0 to 2.0 for rag-rein- 

forced phenolics). In addition, they are superior in re- 

sistance to heat and moisture compared to the rag- or 
cellulose-filled materials. Specifically, polyester- and mela- 
mine-glass premix compounds have excellent resistance to 
tracking (ASTM arc resistance is 130 to 180 sec as com- 
pared to approximately 5 sec for most general-purpose 
phenolics). 

At present glass-polyester premix is more widely used 
than the other glass-premix materials: this article, there- 
fore, is concerned primarily with this composition. 


What are Premix Compounds? 


Glass premix molding compounds are all made by mix- 
ing three basic ingredients: (1) glass fibers, usually 1, 
to 34 in. long: (2) resins, usually liquid polyesters: and 
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(3) inert filler materials, usually fine inorganic powders. 
Proportions of the three constituents may vary over 
wide limits. and the form of each material used may dif- 
fer considerably. However, all of these glass-premix com- 
pounds tend to divide into two general classifications. 


1. High-filler mixes (with filler over 50 per cent) which 
tend to resemble putty when wet, chicken feathers when 
dry, and hard clay when dry and compressed or extruded. 


2. High-glass mixes (with glass over 20 per cent) which 
usually tend to be loose and springy. like a pile of loose 
oil-soaked chopped straw. These high-glass mixes will vary 
depending on the processes used to make them but they 
are generally of high bulk. or tackiness, or both, because 
the glass reinforcement is resilient and not easily com- 
pacted. 


The high-filler mixes are usually less expensive than the 
high-glass mixes. They have lower strength properties but 
tend to have excellent dimensional, electrical and chemi- 
cal stability. The high-glass mixes are generally more dif- 
ficult to handle in molding and they may yield erratic re- 
sults depending upon design of the parts being made and 
the molding technique used. But these high-glass com- 
pounds exhibit outstanding physical properties not 
equalled in any previously available plastics molding 
compounds. 

Glass-polyester premix moldings are made of the same 
basic constituents as the glass-polyester laminates. They 
possess many of the same advantages. Molded premix 
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High-impact stand-off insulators 
Coll forms 

Brush-holder assembly 
Contactor-arm insulation 
Circult-breaker parts 


Fan biades 


be 


since some of their properties are different, and their 


parts. however. should not confused with laminates 
molding characteristics entirely different. While certain 
physical properties of the molded premix materials are 
appreciably lower, their ability to mold into irregular 
shapes of varying cross-section frequently dictates their 
use in place of laminates. (Fig. | shows typical parts made 
from the premix compounds: 


and Fig. 2 compares the 


processes for making the glass-reinforced laminates with 
the premix molded process. } 

There is of course a great deal of special molding know- 
how and technique in the actual application of these new 
materials. The design engineer should be familiar with 
the techniques involved; how they can best be used to ob- 
tain the desired end properties within the configuration 
and size limits available: and where these techniques set 
up design limitations. Such information can best be ob- 
tained from experienced custom molders or suppliers of 
premix compounds. 

A comparison of properties between typical glass-filled 
materials and other, more conventional, molding com- 
pounds is given in Table I. (Values for typical glass-mat 
laminates are shown to make clear the sharp distinction in 
properties between laminates and premix moldings. ) 
Case Histories 

\n overall or general statement relative to the classes of 
application where 


glass-premix plastics parts should be 


TYPICAL APPLICATIONS WHERE GLASS-PREMIX COMPOUNDS SOLVED DESIGN PROBLEMS 


considered appears impractical during this early stage of 
material development. However. a study of the following 
case histories will provide a broad understanding of their 
applicational values. 

In analyzing the comparative merits of various mate- 
rials of this kind for any given application, the prepara- 
tion of a rating chart is often helpful in selecting the most 
Such (Tables Il 
are shown with each of the case histories 


desirable material. selection charts 


through VII) 
given below. The materials in each case are rated from | 
to 4 in the order of their desirability. Ratings are based on 
a consensus by a group of engineers from each field. The 
charts cannot be considered absolute in each application, 
but they signify the approximate relationship of potential 
materials. (All glass-polyester compounds specified in 
these case histories are Glastic materials. ) 


Electric Crane Stand-Off Insulators 


High-impact stand-off insulators are used by the Elec- 
tric Service Manufacturing Company in supporting “line” 
or third-rail conductors on large electric cranes and simi- 
lar heavy rail-type handling equipment. The insulators 
must provide adequate permanent insulation fer the ex- 
posed conductor rails of the system; must withstand the 
abuse of constant crane vibration and accidental bump- 
ing; also the strains caused by thermal expansion and con- 
traction of long or continuous rail installations. 

Field observations have shown that porcelain insulators, 








Table I—Properties of Glass-Polyester Premix Compounds 


| | Gless-poly ester 
Gless-mat compounds 
liveter  —____—_—_—_ 
Properties laminate’ | Hi-filler Hi-glass 
Flexural strength, psi x 1000 30 + 10 12 +7 18 +8 
Modulus, x 10° 2.2+0.8,1.8+0.2 1.8 =0.2 
Impact, Izod, ft-lb /in. notch 17 = 3 4x1 12+8 
Moltere ebsorption, per cont | 0.3 +1 0.3 +1 0.3 + 0.1 
Heat distortion, deg C >250 | 200 = 50 200 + 50 
Are resistance, sec 120 + 20 150 + 30 | 135 + 15 





* Source: Compiled by Glastic Corp. from data issued b 


the following sources: American Cyanamid dy 


h); Fiberite (d, e, f); General Electric (h); Glastic (c), Panelyte Division 


Compared with other Materials * 





| Glen 





| melamine i settle | adetien bre = 
compound’ | compound | compound! | compound* _ compound? 
eas | eens! come teams | watts 
_ 2.8+0.2 1.2 +0.2 1:85 0.5 +0.1 
10 +5 12+¢2 2.0 + 0.2 | 0.7 + 0.2 | 0.35 = 0.05 
0.6 +0.4/ 0.8 + 0.4/1.1 + 0.1 | 0.5 = 0.2 | 1.0 = 0.6 
>200 >250 150 = 10 150 125 + 10 

180 = 5 8+2 8+2 | 120 +5 8+@2 


American Insulator (c); Durex (e, f, 


); Perrysburg (c); Thermoflo (c); inghouse (b). 
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FLAT SHEET LAMINATES 
READY FOR FABRICATION 
INTO PARTS 


FLAT SHEET GLASS-RESIN LAMINATE PROCESS 


ilthough strong against static loads, sometimes fail under 
vibration or impact. This is particularly true when an in- 
sulator is placed under an initial static stress due to mis- 
alignment at assembly and is thus made vulnerable to even 
low impact blows. High-impact phenolic. another com- 
monly used material, alleviates the impact problem. How- 
ever, in the heavy cross-section required for this applica- 
tion, it has been found somewhat unreliable in dielectric 
strength and distinctly poor in tracking resistance. Gen- 
eral-purpose phenolics or melamines, which are less ex- 
pensive than other materials, were considered unsuitable 
because of their comparative brittleness under the heavy 
loads enc ountered in this form of service. 

It was found that glass-reinforced polyester premix 
while not quite so resistant to tracking as porcelain, serves 
adequately in numerous applications because of its supe- 
rior resistance to impact. 

The assembly shown in Fig. 3 is part of a third rail 
pick-up system built for a large ore unloader crane. This 
system utilizes a-c current at 750 volts, and this one crane 
alone employs about 400 of the glass-polyester insulators 
shown. The current carried by the conductors may run as 
high as 10,000 amp, or considerably more in the event of 
short circuit. Sudden current surges through these closely 
spaced conductor rails will produce high electromagnetic 
stresses. This stress on the rails is subsequently passed to 
the supporting insulators. The molded glass premix insu- 
lator used in this application conforms to NEMA dimen- 
sions for a 24% ky porcelain insulator (2°, in. high by 
> in. diam). It is advertised to carry 65.000 lb in com 
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FIG. 2—Flow chart compares process for making flat 
sheet glass-laminates with glass-resin premix compounds 


pression, 2200 lb in cantilever loading and 35 kv mini- 
mum dielectric strength. 

In a similar application glass-reinforced polyester stand 
off insulators are used in an electrically operated revolving 
coal loader for ocean freighters. The coal loader Was CoOn- 
stantly collecting down-time for repairs due to the break- 
ing of the porcelain feeder-rail insulators because of un 
avoidable bumping of the hatchway in operating the chute. 
\ change to high-impact phenolic insulators solved the 
breakage problem, but resulted in equally frequent fail- 
ures because of carbon tracking. Melamine in this ap- 
plication would have solved the tracking problem, but it 
was found that surface cracks developed with time in this 
plastic due to postmold shrinkage around the unusually 
large inserts required. ESM engineers recommended that 
glass-polyester construction be employed. These applica 
tions have proved entirely satisfactory. 


Coil Forms 


Severe impact conditions and aggravated ground creep 
age led to the selection of glass premix compounds for coil 
forms (Fig. 4) used in contact or magnets built by the 
Jeffrey Manufacturing Company to control power circuits 
in heavy mobile equipment such as mining machinery or 
diesel locomotives. As an example. a standard mine shuttle 
car uses fourteen of these contactors which must operate 
in dirty and highly humid atmospheres. Failure means an 
expensive shutdown. involving a whole series of produc 
tion equipment. 


Glass-polyester was chosen to replace a general-purpose 
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olic to overcome the hazards of (1) cracked spool 
es which allow the coil to be damaged easily and open 
it path to ground from the exposed winding and (2) 
mn tracking of the outer face of the coil due usually 
ishback from the contact tips. 
his contactor handles currents of 100 to 300 amp at 
to 500 volts. Various windings are employed, but a 
eal coil may contain 2500 turns of No. 32 enameled 
e. It is normally divided into two sections, as shown, 
educe the maximum voltage stresses between turns and 
simplify the insulating problem. Since the thin-wall 
-s-polyester coil form weighs only one-tenth of the 314- 
wire coil which it supports, it must be extremely dur- 
e. It must withstand handling abuse during assembly 
as well as constant service stresses. 
the coil form illustrated has been in use since 1952, 
and, though several thousand units have been placed in 
service since this date, there has been no report of failure 
due to the coil form assembly. 


Brush-Holder Insulation 


\ brush-holder assembly. shown in Fig. 5, is used by 
the General Electric Company. Erie. Pa.. in a 100-volt, 


9-kw amplidyne exciter. This unit provides excitation cur- 


FIG. 1-Foreground, large molded glass-polyester stand- 
off insulator. Cross-section to the left shows large-diamete1 
inserts used. To the right, this insulator with the resin 
dissolved away shows quantity and distribution of the 
long glass-fiber reinforcement. 


rent for the traction generators of diesel locomotives. Fail- 
ure of the exciter results in power failure of the entire 
comotive. 

\t the time this unit was developed, it was determined 
that a brush-holder design utilizing a molded mica-glass 
compound would be necessary. This decision was made 
because conventional brush-holder insulating techniques 
ising combinations of phenolic or mica or combinations 
{ both might not be sufficiently stable when exposed to 
onditions encountered in diesel engine service, such as 
ibration, impact and high temperatures, as well as to 
lirty and humid atmopshere. 

Molded mica-glass was therefore adopted in spite of its 
igh cost. Shortly after the war, however, tests were un- 
ertaken to determine whether a suitable glass-polyester 


ud could be produced for this application. Prototype 
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pieces showed promising results, and cost studies showed 
considerable savings to be attainable. Trial production 
molds were built and production samples were thoroughly 
tested for flashover resistance, dimensional stability at ele- 
vated temperatures. and physical strength. Tests also de- 
termined the ability of samples to resist torsion to the 
point of twisting off the steel stud which is molded into 
this piece. Then, service and field observations were con- 
ducted for many months to fully establish their depend- 
ability before putting these units into production. 

The substitution of glass-polyester premix, in this appli- 
cation, effected a 20-per cent cost reduction. Examples of 
other typical brush-holder stud designs, in which glass- 
polyester premix has been successfully adopted, are also 


shown in Fig. 5. 


Contactor Arm Insulation 


Airbreak contactors for controlling large mill o1 hy- 
draulic pump drive motors of 300 to 3000 hp create a 
serious problem in insulation for the moving contactor 
arms. It must be capable of withstanding indefinitely the 
impact stresses from the severe closing shock normal with 
such equipment. Moreover, it should not suffer dielectric 
breakdown under continuously applied electrical stresses 
of up to 5000 volts. Reliable operation Is required under 
the high humidity and dirty conditions encountered in 
mine or mill operations. 

Fig. 6 illustrates the use of a molded glass-polyester 
support block for a heavy-duty airbreak contactor de- 
signed by the General Electric Company, Schenectady, 
\. Y.. several years ago. The molded contact-support 
block design was a major factor in obtaining compact- 
ness. The need for bulky paper-phenolic and mica-layer 
wrapping. formerly used in insulating the main operating 
shaft. was eliminated by the use of the glass-polyester 
molding. An elaborate and costly testing procedure, for- 
merly needed to insure reliably high performance of this 
insulation, was also eliminated. 

\ molded phenolic block was tried prior to the adop- 
tion of the olass-polyester, but some of the same dielectric 
problems were encountered with this material as with the 
phenolic-mica layer wrap construction originally used. 
The glass-polyester blocks gave nearly double the dielec- 
tric breakdown values under a test-cycling procedure in- 
volving a repeated 72-hr humidity exposure with increas- 
ing dielectric stresses in an artificially dirty atmosphere. 
In 1952. the glass-polyester molded block was adopted as 
standard construction for this application. 


Motor-Cooling Fans 


Molded glass premix air-cooling fan blades have been 
adopted by Westinghouse Electric Corp. for its totally en- 
closed Life Line motors. The following advantages have 
been found in comparison with brass and aluminum fan 
blades formerly used in this application: 

1. Motor application is now universal because the for- 
mer distinction between applications requiring motors 
equipped with the more expensive bronze fans and those 
suitable to the regular aluminum fans no longer applies. 

2. Fans are installed as molded: no dynamic balancing 
or finish machining is required. 

3. Weight is less than with metal construction, result- 
ing in less starting, stopping, or reversing inertia; ship- 
ping costs are lower. 


4. Some models eliminate keys and keyways. 


























































5. Because of the static-draining property of the glass- 
polyester material. UL approval for this fan blade has 
been obtained even for use in explosive atmosphere. This 
is an inherent property. not a surface treatment. 

6. Substantial cost-savings are indicated. Bronze cast- 
ings cost considerably more and permanent-mold alumi- 
num castings cost about the same prior to finishing and 
balancing. 

Application is illustrated in Fig. 7. 


Blowout Support Brackets 


The glass-polyester molded blowout support bracket 
used in the circuit breaker assembly shown in Fig. 8 is 
believed to be the largest glass premix part of its kind ever 
molded for commercial application. This single piece. 
weighing approximately 8 lb, replaces an assembly of 
seven fabricated phenolic laminate parts held in place with 
a dozen bolts and other metal fastenings. It is required to 
support a 70-lb are blowout chute and must withstand the 
abuses of assembly and transportation of this heavy equip- 
ment as well as the impact stresses of the violent opening 
and closing of the apparatus in service. 

The application is in a 5000-volt air-circuit breaker 
made by the I-T-E Circuit Breaker Company. It is rated 
at 250,000 kva interrupting capacity and handles line 
loads of 1200 to 2000 amp at 2300 to 4160 volts. As the 
test requirements on this equipment were progressively 
raised by 1-T-E engineers to more effectively meet service 
demands, it began to be evident that the original fabri- 
cated construction of the blowout support would have to 
be improved in order to eliminate the dielectric break- 
down path existing along the joints and steel bolts of the 
assembled pieces. 

\n early attempt to correct this trouble involved the 
cementing of all joints in the assembly. While this 
achieved some improvement, it was considered too unre- 
liable, especially for equipment of this kind which is ex- 
pected to perform over a life period of 30 to 50 years or 
more. The next step was a combination phenolic molding. 
Partially cured end blocks were combined with a paper- 
phenolic channel section layup in a final molding. This 
was done to give in-the-mold bonding of the main channel 
section with the end blocks. This construction still left 
something to be desired in dielectric reliability and fur- 
thermore involved exceedingly high cost. The one-piece 
molded glass-polyester premix part now in satisfactory use 
has met all requirements of this job with dependable re- 
liability, including 60-kyv impulse testing, 19-kv hipot test- 
ing, and a variety of special mechanical tests devised by 
the laboratory. In addition. the glass-polyester premix 
gives flame resistance and are tracking resistance far in 
excess of the former phenolic construction. 

Through this change. I-T-E engineers have effected an 
annual savings of more than $20,000 over the former high 
cost construction of these blowout support brackets. 


Problems in Processing Premixes 


The processing of glass-polyester premix materials is 
still a new art and therefore involves certain disadvantages 
which have not yet been mastered. These disadvantages 
can sometimes be overcome by proper design of the part 
or the molds, or through variations in the premix mate- 
rial used. In any case, the design engineer should be aware 
of, and consider all such problems thoroughly, prior to 
launching new applications. Here are some problems: 
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FIG. 3—-Glass-premix molded stand-off insulators (arrow) 
on rails and trolley-shoe assembly of a 20-ton ore un- 
loader collector system designed by Electric Service 
Manufacturing Company. 





FIG. 4—Mining car control contactor by Jeffrey Manu- 
facturing Company showing use of glass-premix molded 


coil form for main solenoid coil. 





FIG. 5—A variety of molded glass-polyester brush-holder 
stud designs used in following equipment: (1) Mine- 
traction motor; (2) diesel engine drive motor; (3) 
large stationary power plant generator; (4) exciter gen- 
erator for diesel engine. Insert shows commutator and 
brush rigging assembly in the exciter unit with a glass- 
polyester stud as designed by General Electric Company. 















Table II 


Damage risk 
assembly or 
Material Cost! field 

General-purpose phenolic 1 4 
Glass-polyester premix 1 
Porcelain—leaded inserts 3 
High-impect phenolic 34 2 
Glass-phenolic 3 | 1 
Glass-melamine a | 1 
Molded mica-glass 4 1 


* Each material is scored from 1 to 4 in the order of desirability! > r the particular property rated. 
For example, on impact strength, gless-polyester premix 
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Selection Factors for Glass-Polyester Stand-Off Insulators * 


Dielectric 
strength 
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(See Fig. 3) 
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lastic Corp., and of course represent their conclusions as based on the experience of 


approximated relative evaluation of the various materials. 
> Assuming adequate production tools already exist. 
© On large parts (sey over 3 Ib) this cost relationship may not hold. 


4 On small parts (say under 4 oz) this cost relationship may not hold. 


Table I1I]—Selection Factors for Glass-Polyester Coil Forms* (See Fig. 4) 
Dielectric 

Heat strength 
Material Cost! stability Rigidity Impact (thin wall) 


General-purpose phenolic 
lass-polyester premix 
High-impact phenolic 
Fabricated sheet-phenolic 
Fabricated sheet-melamine 
Molded polyamide (nylon) 


© See note * Table Il, 


prawn 


> Assuming adequate production tools already exist. 
* On large parts (say over 3 Ib) this cost relationship may not hold. 
4 On small parts (say under 4 oz) this cost relationship may not hold. 


Material 


Cold-molded asbestos 


1 
Glass-polyester premix | 2 
High-impact phenolic | 3 
Porcelain-phenolic assembly | 4 


Molded mica-glass 


* See note * Table Ii. 
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Table [V—Selection Factors for Glass-Polyester Brush Holder Studs* (See Fig. 5) 


Accuracy as 
molded 


aw > 


Tooling 
cost 


---“bww 


glass-melamine, and glass-phenolic are rated equally as the best. The high-impact 
phenolic and the molded mica-glass attain a 2 rating. The general-purpose phenolic and the porcelain with leaded inserts are not rated higher 
than 4. These ratings have been compiled by the 

customers. This chart (and the charts that fo! 


llow) ere not to be considered absolute for the applications stated, but may be used to obtein an 
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l. Nonuniform strength properties may develop in cer- 2. Weak spots, sometimes described as “weld lines” ., 
tain areas of molded parts owing to directional fiber ori- “gaps,” can occur when the reinforcing fibers do not in 
entation caused by parallel flow of the material through lock effectively either because two masses of material 
that portion of the mold. The shape of the part and the flowing together at the point or because the original n 
direction of flow during molding control this factor. ing was uneven. This is particularly characteristic in pa 





Table V—Selection Factors for Glass-Polyester Moving Contactor Supports® (See Fig. 6) 


Dielectric Large Freedom 
continuous Dimensional Are insert of 

Material Cost! Impact voltage stress stability resistance retention design 
General-purpose phenolic 1 3 1 3 4 2 1 
Cold-molded asbestos 1 3 3 2 2 a a 
Glass-polyester premix 2 1 2 2 3 1 2 
High-impact phenolic 2 2 3 3 4 1 2 
Porcelain—leaded inserts 3 4 1 1 1 4 4 
Molded mica-glass 4 3 1 1 2 1 3 

® See note * Table Il. > Assuming adequate production tools already exsit. 





Table \I-—Selection Factors for Glass-Polyester Blower Fan Blades“ (See Fig. 7) 


Accuracy to 


avoid dynamic Impact Mass (as 

Corrosion balancing damage Tensile affecting 

Material Cost resistance resistance strength Appearance inertia) 
Cast iron 1 4 4 1 1 4 4 
General-purpose phenolic 1 9 1 4 3 1 1 
Die-cast aluminum 1 4 1 1 2 1 3 
Glass-polyester premix 2 2 1 2 3 1 2 
Permanent-mold aluminum 2 4 3 1 1 2 3 
High-impact phenolic 2 2 1 2 3 1 1 
Sand-cast aluminum 3 4 4 1 1 3 3 
Permanent-mold brass 4 2 3 1 1 2 4 

* See note * Table Il Assuming adequate production tools already exist. 
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fable VII—Selection Factors for Glass-Polyester Are Chute Support Bracket" (See Fig. 8) 


Dielectric Imcact Large insert Freedom of Tool cost 
Material Cost strength strength retention design (large pieces) 
Genera!-purpose phenolic 1 1 4 2 1 4 
Glass-polyester premix 2 2 1 1 9 9 
High-impact phenolic 3 2 2 1 2 4 
Glass-phenolic 4 2 1 1 9 4 
Fabricated sheet-phenolic 4 4 1 he 4 1 


® See note * Table Il. Assuming adequate production tools already exist. 






















































FIG. 6 Exposed view of contact point assembly in a 
000-velt airbreak contactor built by General Electric 
Company showing the molded glass-polyester support 
block which mounts the movable contact elements. 





FIG. 7-—Totally enclosed fan-cooled motor with glass- 
premix molded blower as used by Westinghouse Electric 


on all standard and chemical or explosion-proof units. 





FIG. 8—Partially disassembled view of large air-type 
breaker by I-T-E Circuit Breaker Company showing 
glass-premix bracket used as main support and insulating 





shield for the are supressor or blowout chute assembly. 





containing thin sections, long flow paths in molding. large 


inserts or openings located within a natural flow path of 
the material during molding. This problem can often be 
overcome by designing the mold. or redesigning the part. 
so as to permit loading the premix compound into the 
portion of the part which is troublesome (as opposed to 
flowing the material into that portion from some other 
area in the mold). Sometimes holes can be drilled or in- 
serts placed after molding to circumvent this problem. 

3. Some mix compositions tend to develop excessive 
resin “richness” or lack of fiber reinforcement in the ex- 
tremities of the molded part. This is a function of the 
composition used and can almost always be corrected 
through adjustment of fiber type. 

lL. Unpredictable warping may occur in the molding 

operation, especially with thin-walled parts. This can some- 
times be corrected by the use of cooling fixtures which 
hold the part in shape as it cools after molding. More even 
distribution of compound in the mold. or use of a milder 
resin in the compound. can also help. 
5. A tendency will be shown toward internal voiding. 
especially in heavy sections. which results in erratic di- 
electric strength and makes hydraulic or hermetic sealing 
of an enclosure with this type of molded part impractical. 
Slower curing. and molding with full pressure against 
tightly fitted molds (without stops) can sometimes solv 
this problem. Use of highly filled compounds under high 
pressures has also shown some promise, but the best an- 
swer is believed to lie in careful codesign of the part and 
the mold to insure favorable flow characteristics. 

6. Small cracks around the inside of molded openings 
may be troublesome. Loading the charge to obtain mini- 
mum flow is best-known solution. Sometimes. special in- 
serts can be placed in the mold to reinforce these areas. 

7. Surface ripple marks that show up unfavorably in 
reflected light are characteristic with this material and 
result from differential shrinkage during cure. Since the 
resin shrinks. and the glass-fiber reinforcement does not. 
any nonuniformity in orientation of the glass fibers will 
show up as waviness in the surface. Certain fillers tend 
to resist the shrinkage. Actually. fillers always help. 

8. Molded premix compounds have a tendency to be 
“tender.” The impact strength of the material as measured 
by an Izod test is high. and so is the degree of abuse re- 
quired to completely fracture a molded part. Yet not 
much abuse is sometimes required to produce an initial 
or incipient crack. The use of more resilient compounds 
containing relatively more flexible resins sometimes helps 
this condition. Occasionally. the part design will permit 
incorporation of glass mat or cloth in the critical areas to 
obtain greater dependability in this respect. 

9. Because these materials are glass reinforced, it is 
common to assume that they are high in tensile strength. 
and they are frequently proposed in applications where 
conventional phenolic materials appear unsatisfactory be- 
cause of tensile failure. Most general-purpose glass-poly- 
ester compounds are not outstanding in their tensile char- 
acteristics, although other physical properties. especially 
impact resistance. are extraordinary. High tensile strength 
values, however, can be obtained with some compounds 
especially with long-fiber reinforcement. 

10. Cracks commonly occur around sprue openings in 
transfer-molded parts. For parts made by this method both 
mold design and compound selection should be evaluated 
by experienced technicians. 
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modification of microwave 
diathermy apparatus included 
the foreing of a simple 


routine in energizing the 





a 
Against magnetron and the cutting off 
of power in case of removal 
of the matched load (radiating 
antenna); also simplicity 

of circuit design and layout 
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by untrained personnel; 

plus attractive appearance 
factors for professional 
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Early studies of 
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Microtherm. 
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FIG. 1—First portable ra- 
dar diathermy equipment 
put into production by 
Raytheon in 1947. 
















FIG. 2 — Interim Model 
CMD-5 Microtherm Radar 
Diatherm y Equipment 
housed in a console cab- 
inet of one piece. 





FIG. 3 — Present Model 
CMD-10 Microtherm unit 
housed in two-piece console 
with modernized styling. 











\s ) (RLY AS 1935 Raytheon’s research engineers had in- 


\ 


ated the then-unknown higher radio frequencies in 
tempt to bring new and better products to its cus- 
rs. When World War II began, Raytheon was among 
aders in the development and production of radar 
ther microwave devices. What made possible the use 
le microwave spectrum was the development of 
wave oscillators—primarily the magnetron tube. 
rsonnel exposed to electromagnetic fields while work- 
with radar equipment often experienced a sensation 
eating, and the phenomenon had attracted some 
e. This was known to be the desired result in medical 
thermy treatment, so the possible application of micro- 
ves to this field of deep tissue heating was investigated. 
Viathermy employed at the time was so-called “short- 
wave” diathermy. It involved the use of energy at 13.6 


1979 


und 27.2 me and was applied by subjecting the patient 

the r-f oscillator circuit by placing him between the 
large plates of an air space condenser or within the 
turns of a large induction cable. Investigation made it 
vident that 


ipply and to keep in resonance. Investigation was car- 


short-wave diathermy was inconvenient to 


ried out to determine the optimum frequency. 


Raytheon engineers. in with a 


conjunction leading 
nedical clinic, undertook the investigation of the entire 





radio spectrum. The primary consideration was to find a 
wavelength which would be absorbed uniformly in various 
body tissues and create nearly even heating from skin to 
deep laying muscles. The region around 2400 me, or a 
wave length of 12.2 cm, was determined to be optimum 
for this application, and so the FCC was petitioned for 
a frequency assignment at this point. Both because of 
therapeutic advantages and its element of convenience, 
the channel from 2400 to 2500 me was assigned. 

work that 
not only were therapeutic advantages evident, but that 


Serious design began, soon establishing 


ease of application and compactness of construction would 
accrue. Microwaves could be radiated and controlled by 
reflectors, elinfinating the necessity of bringing the equip- 
ment into contact with the patient. 

Diathermy apparatus had been heavy and clumsy until 
this time, and the compactness of microwave circuitry 
seemed to point to the possibility of portable equipment. 
The decision was made to work for portability. Models 
were built and tested clinically. culminating in the win- 
ning of approval from the American Medical Association 
in 1947 and subsequent production of a compact, portable 
unit measuring only 
only 35 lb. See Fig. 


The Raytheon Microtherm Radar Diathermy equipment 


1534 x 1146 x 10% in. and weighing 






































was widely discussed and gained enthusiastic acceptance 
by some doctors. However. market resistance was felt. 
The average physician did not feel a need to carry dia- 
thermy equipment to his patient’s home. When employed 
in his office, the portable unit was not as impressive to 
his patients as bigger, more complicated equipment. Also, 
the telescoping arm used to support the reflector was easily 
misused and often caused dissatisfaction. A study of costs 
had shown that a list price of at least $645 would have to 
be established. While this price did not allow customary 
working margins, it did cover production costs and was 


competitive with short-wave equipment. The simple ap- 


pearance and compact size of the machine were so fat 
from the average physician’s experience that a question 
often occurred to him as to whether or not he was really 
paying a fair price for so few pounds of equipment. 

In 1948 development was undertaken to modify the 
portable chassis sufficiently to allow it to be housed in a 
console cabinet. Also, a Dazor floating fixture was 
adapted to support the antennae and coaxial cable. The 
resultant product was the Model CMD-5 console, Fig. 2. 
Introduction of the console brought far greater ac- 
ceptance and almost immediate commercial success. The 
equipment advanced during the five succeeding years 
to domination of the market, and its design continued 
basically unchanged. Nearly 20,000 of the Model CMD-5 
were sold during that period. The portable model also 
was continued in production as it found a market with 
athletic teams and veterinary applications. 


Design Objectives 

During the five-year period between 1948 and 1953 in 
which Raytheon was manufacturing these units, produc- 
tion and field experience indicated the desirability of a 
redesign if one could be accomplished without materially 
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increasing the cost of manufacture. Service requirements 
that would have been negligible for most other products 
were felt by Raytheon to be unacceptable in this field 
The user, in this case a doctor or hospital, was ofte 
remote from the dealer selling the equipment. A simpk 
service call could mean a 500- or 600-mile trip by th 
serviceman. Since the doctor’s need was urgent, prompt 
ness was necessary. Too often this meant weekend 01 
evening service calls and indicated a need, even at a 
premium, to provide still more freedom from. service 
The goal set for the design engineers was to develop a 


unit with modernized styling. increased operating life. 

































ric. 4—(Left) Mierowave oscillator cir- 
euilt in the Raytheon radar diathermy 
equipment. The two control circuits 
shown in heavy lines prevent improper 
operation of the equipment which could 
seriously damage the magnetron. There 
are two interlocked relay circuits involved. 
Phe 6.3-volt relay coil is energized only 
if its cireuit is completed ground to 
ground through the outer shell of the 
grounded coaxial cable. If the director 
reflector) and its stub are removed 
from the end of the cable, the ground con- 
nection is broken, also if the coaxial cable 
connection is broken at chassis entry. 

fo apply power to the high-voltage 


transformer it is necessary to energize the 








110-volt' relay coil to close contacts 4-2 
between the autotransformer (Variac) 
and the center tap. To do this, the handle 
of the autotransformer must be retracted 
to minimum position to close the Micro- 
switch momentarily. Holding contacts are 
3-1. This assures a low voltage start for 
the magnetron. Contacts 2-1 open upon 
deenergization of the 6.3-volt relay if out- 
put impedance is removed. Cycle time is 
governed by the interval timer relay (IT) 
on the panel face (Fig. 7). The time 
delay relay (TDR) times itself out to 
protect the tube heater cathodes before 
power is applied to the high-voltage 
transformer through the variable auto 


transforms slider connection. 


ind simplicity of structural design to make field servicing An analysis of the field problems encountered by dealers 
easier. The result is pictured in Fig. 3. and technicians and a study of the various components 

Since sales of this type of equipment usually necessi- which had any history of failure in the equipment was 
tated trials or demonstrations in the doctor’s office. often the first step in evaluating the electronic component or 
in remote areas, the machine had to adaptable to circuit changes desirable. This analysis indicated that 
onvenient transportation in a passenger car. Accom- some of the more frequent sources of trouble could be 
plishment of this was planned through division of the blamed on improper operation of the equipment (1.e.. 


abinet into upper and lower sections. with the complete 


circuit components housed in the upper half and storage 


space below. It was expected that in this way the machine 


FIG. 5—Three views of the chassis divided 


could easily be carried by one man and would readily into three compartments to control distribu- 


ft in the trunk compartment of a passenger car. tion of cooling air. Blower is behind high- 


voltage transformer (center). Magnetron is 
shown at right. 











using it in a manner other than that recommended in the 
operating instruction manuals). A look at the person using 
the equipment brought out the problem. The busy doctor 
was quickly instructed in the instrument’s use. He in 
turn relayed the instruction to nurses or technicians most 
often using the equipment. With the rapid turnover com- 
mon today in the doctor’s office staff. the fine points ol 
proper operating techniques could soon be lost. Since it 
is frequently cheaper to design equipment so that it 
cannot be operated improperly than trying to educate 
the customers in proper methods of using the equipment 
(by means of bulletins and instruction manuals which 
too often are unread), it was decided that special pro- 
tective circuits should be inc orporated in the Microtherm 
to prevent unnecessary damage to expensive components 
such as the magnetron and transformers. 

Two main causes of damage to the magnetrons were 
proved to be the removal of the matched load (the appli- 
cator or radiating antenna) while the equipment was 
running at full power and the turning on of the high- 
voltage switch with the power control set at a high value 
rather than at the “start” position. The former situation 
usually occurred when the doctor supervising the dia- 
thermy treatment decided to change applicator sizes to 
either concentrate or disperse the heat pattern directed on 
the area of the patient being treated. This resulted in a 
condition wherein the full input power. often over 100 
watts. had to be dissipated within the magnetron and r-f 
plumbing. since the longer a 


output circuit was no 


matched impedance and thus could not accept the r-f 


power generated within the magnetron. The result of 
operating the equipment in this manner was normally 
complete destruction of the magnetron. the most ex- 


pensive component in the unit. 


Protection of Magnetron 


To eliminate this possible source of failure. a require- 
ment was placed upon the design engineers that the 
incorporate in the new equipment an interlock or other 
automatic shut-off would turn off the 
magnetron power supply if the applicator were removed. 


circuit which 
The possibility of using a miniature switch in the apoli- 
cator cable connection to trigger a control circuit in the 
power supply was studied. but the following problems 
presented themselves: (1) A specially designed miniature 
switch would be needed. (2) It would be necessary to use 
at least one control wire from the chassis of the equipmert 
to the applicator to supply 60 cvcle power to the switch. 
(3) This wire. if incorporated within the outer covering 
of the coaxial cable. would increase the cost of the cable 
considerably and reduce the cable’s flexibility markedly. 
thereby reducing the ease of application. Tf suspended 
externally to the applicator. it would be objectionable 
from the standpoint of appearance and safety. (4) The 
cost of such an interlock system would be prohibitive! 
high. 

Many approaches were studied. with the final solution 
appearing only after months of painstaking work in the 
adjustment of the r-f circuit. This involved the invention 
of a special control circuit which had. as its completed 
path, a series arrangement grounded at both ends. As 
indicated in the schematic diagram, Fig. 4. the system 
consisted of a 6.3-volt source. a relay coil whose con- 
tacts break the high-voltage circuit when de-energized. 
the center conductor of the coaxial cable. and completion 
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of the circuit through the shorting stub in the applicat 
assembly back down the outer shell of the coaxial cal 
to chassis ground. This circuit would. therefore. be en 
gvized as long as the applicator was attached to the Mic: 
therm. but would break the high-voltage supply line 
the applicator and its stub were removed from the end ( 
the cable or if the cable were removed from the chass 
The major obstacles to this solution were that the magn 
tron power lead was shorted to ground internally and, i 


the matching assembly between the magnetron and coaxi 


cable. tuning stubs were employed which shorted th . 
center conductor to the shell. To overcome these unwant : 
erounds in the protective circuit, the transition. or in 

pedance-matching assembly between the magnetron an: ; 
the coaxial transmission line. was redesigned so that thi 
coaxial cable center conductor was isolated from chassis 

eround by breaking the continuity of this center con | 


ductor with a low-capacitance insulator. This addition 

















resulted in an open circuit for direct current or low-fre- 





quency alternating current and yet a very low impedance 





to the r-f energy. Since maintaining the low impedance 





is the most critical requirement of an r-f design where 





extreme longevity is required, the job was. indeed, a 





painstaking one. 





Assurance that the prope. starting voltage was applied 





to the magnetron when the switch was first thrown on 





required the incorporation of a switch onto the shaft of 








the variable autotransformer used as the power control. 





The relay circuit in series with this switch. Fig. 4. made 








it necessary to close the switch temporarily by turning 





the power control to a “start” position before the auto- 





transformer was connected across the primary of the 








high-voltage transformer. A holding circuit made it pos- 








sible to then raise the power control setting without break- 
ing the control circuit. 










Other component improvements incorporated during 





ELECTRICAL MANUFACTURING 











design included the use of 866A rectifier tubes in 
of the lower-rated 816’s used hitherto, a change 


ealed bearing blower motor, and the use of a newly 
ned, higher-rated variable autotransformer. 


ait 


Chassis Layout 


he Microtherm was serviced in the field by the field 
Most of these 


salesmen had had little or no experience or training in 


salesmen of the various local distributors. 


trouble-shooting electronic equipment. In many cases 
where the repair of a unit required only the replacement 
of one or more Components, entire machines were returned 
to the factory for the necessary repairs. This was costly 
to the owner of the equipment, to the dealer and to the 
manufacturer, and was a serious inconvenience if the unit 
was used frequently and no spare was available. One of 


factors considered in the layout of the new 


the main 





FIG. 7—Addition of a chrome strip across the face 
of the control panel enhanced its appearance. 


FIG. 6—Units disassembled for ease 
in transportation in a passenger car 
trunk compartment. 


uodel, therefore, was to make servicing as simple as 
possible and to permit the replacement of any component 
without the use of a soldering iron or other tool not 
logically carried by the salesman. 

Since the magnetron required forced air cooling. proper 
entilation of the equipment was another prime factor. 
lt was decided that the test for suitability of the ventila- 
lion system was to be operation of the equipment for one 
hour at 125 per cent of rated load: under these conditions 
0» component should heat to a temperature over 90 C. 

The chassis design which best met these requirements 
ind yet was not prohibitive in cost consisted of a one-level 
issembly separated into three sections by means of a 
runcated V-bracket. Three views are shown in Fig. 5. 
\ssembled on top of this was a removable control panel 
which served to mount the meter. toggle switches. and 
ariable autotransformer. The magnetron. blower system. 
ind power supply tubes were mounted on brackets which 
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had been preassembled onto the truncated V-framework. 
By sealing off the air space between this framework and 
the outer shell, it was possible to make an inline air path 
which entered at the back through louvers in the cabinet 
and passed over the rectifiers, around one leg of the \ 
across the choke. high-voltage transformer, and blower 
motor. through the cutaway section in the other leg of 
the V. the other 
louver. This design more than satisfied the requirement 


onto the magnetron, and thence out 
for air cooling the vital components and permitted mount- 
ing these components in a simple enough manner to allow 
quick removal for purposes of servicing. 

Dividing the machine into two sections to facilitate 
transportation in a passenger car also served to make the 
electrical components readily accessible for service. The 
shell of the upper section is held to the chassis by four 


wing screws for quick removal. Fig. 6. 


Appearance Styling 


\ppearance styling of the case received early attention. 
Several forms of the shell were studied in wash drawing 
form (p. 126) before the final version was selected. Ap- 
pearance styling was handled largely through the judicious 
use of bright metal trim. One portion of the trim, a belt 
of chrome around the cabinet at the point of division. was 
fixed by the split-cabinet construction. This was necessary 
to conceal imperfect mating or upper and lower halves. 

Two vertical chrome strips had been used in the older 
console design (Fig. 2) both for styling purposes and 
to cover a welded seam where the side pieces were joined 
to the center section. The two-piece construction elimi- 
nated this weld seam on the lower cabinet since a wrap- 
around construction could be employed. but it was still 
present on the upper section. Covering the seam with a 
chrome strip yielded a displeasing “belt and suspenders” 
look with the horizontal ring of chrome at the machine's 
center. A satisfactory solution was reached by cutting the 
vertical strips at a point just below the front top radius 
and leaving a gap between the horizontal and_ vertical 
strips. The weld lines are solder filled. This trim break 
also gave a greater feeling of mass and simplicity to the 
equipment. 

In early designs the control panel was constructed flush 
with the upper surface of the machine. Maintaining this 
relationship presented a production and design problem 
and seemed to lack interest from an appearance stand- 
point. In the new unit the solution was the elevation and 
tipping of the control panel and the adding of a chrome 
strip across the face to frame and include the meter. 
Fig. 7. 

Another element requiring major attention was the 
location of the floating arm and coaxial cable. Maximum 
possible flexibility had to be obtained to facilitate treat- 
ment of any area of the body. Application was often made 
while a patient was reclining on a high hospital bed. It 
was found that the location of the base of the arm was 
the prime consideration. Locations on the back, sides. 
and front were considered. The right side of the machine 
demonstrated considerable advantage and was selected. 

The new model CMD-10 was introduced in September 
1954. Its appearance and design features quickly won 
approval of dealers and doctors, justifying the months of 
work. Its production is now in a second release with only 
minor changes. Again. careful and continuing design 
work have proved their value. 
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R. GEORGE ROESCH, President 
Rusu Wire Striprer Division 


Tue Eraser Company, Ine 
Syracuse, New York 


Armature 
Wire 
Stripping 


Vethods in current use for 

removing coated insulation from 

small motor leads are also applicable to 
stripping general classes of lead wires. 
Removal is made difficult by factors which 
make an insulation effective. No method 


is completely satisfactory. 








UPHILL BATTLE: The better the 
coated insulation on conductor wire 
does its job, the more difficult it be- 
comes to remove it for the purpose of 
making electrical connections. In 
addition to having high dielectri- 
strength, coated insulation is designe:| 
to have (1) extreme toughness, (2 

high abrasive resistance, (3) high 






STRIPPING INSULATION FROM WIRE has been a basic 0} 
ation for many years. This article presents the results 
a survey made to determine what stripping methods ary 
currently used by motor manufacturers and what des 
of satisfaction these methods are giving. Motor rebuilders 
were first questioned in an effort to determine if poor 
lead wire stripping was a major cause of motor failur 
The questions asked of the motor rebuilders and su 


maries of the answers received are given below. 


|. Do connections to commutators frequently burn out 
because of improper stripping of the insulation from th 
armature leads? ANSWER: Most open armatures are. the 
result of either poor stripping or oxidation of commuta- 
tor slots. either of which result in poor soldered con- 


nections. 


2. Are armature leads frequently nicked during staking 


operations, thus causing broken lead wires during use oj 
motors? ANSWER: Broken leads at the back of commuta- 
tors are fairly common due either to nicking of the lead 
wires or reduction in their cross section during manu- 
facture. 


9” 


3. When it is known that acids or chemicals were use 

to remove the insulation, are there any indications that 
these solvents continued to creep or were splattered o1 
the windings thus causing shorts? ANSWER: Yes. thes: 





conditions are frequently observed, although in many it 





stances, it is actually impossible to determine the exact 








cause of the open circuit. 





heat shock resistance, (4) high be the best available. Newer methods 









adhesion to the wire and (5) high developed for more recently formu- 
resistance to solvents, By its very lated coatings may or may not be 
nature, the stripping problem is a any better. The author, long active 
continual uphill battle. Some insula- in the field, has conducted a survey 
tion stripping methods have been in among motor manufacturers and re- 
use for more than 40 years and they builders to try to learn the present 
have never been considered com- status of the art. His findings are 






pletely satisfactory, but they seem to presented in the accompanying article. 

















|. Can failures in connections to field coils be deft- stripping method became widely used. An example of 
y traced to nicked or cut strands of wires in the hot solder dipping is shown in Fig. 1. 
re anded wire connectors? ANSWER: Generally speaking, The answers of motor manufacturers concerning hot 
uugh strands are left to make a passable connection solder dipping may be summarized by the following 
S d where wires have been nicked or severed. the con- compilation, 
tions do fail over a period of time. These failures are |. Most users of the hot solder method use a 50 pel 






enerally observed where the magnet wires have been 






cent tin—50 per cent lead combination at 500 C or 







welded to the stranded wire. but whether the failure is 






higher. One manufacturer. at least. is using a 30 tin 
70 lead mixture and finds it satisfactory for Formvar- 






lue to broken strands or to poor welding cannot alwavs 







determined. 





\vlon insulated wire. 





In interpreting these answers it should be remembered 





; : j : ) ps . is a 
that the motor rebuilder is not primarily concerned with 2. It is the general opinion that wires larger than 


AWG No. 21 (0.0285 in. diam) cannot be satisfactorily 
stripped by the hot solder method. Apparently. one of the 






the cause of the failure and so does not always try to 





determine what it may be. His job is to remedy the defect 





and give his customer a usable motor regardless of the reasons is that the insulation reaches the flash point before 





the heat can be conducted away by the wires. 





cause of the original failure. 







c \ number of motor manufacturers were questioned as - Most users of the hot solder method do not find it 
'} to the methods of stripping wire insulation used in their practical on wires smaller than No. 30 (0.0100 in.) be- 
. plants and how well they were satisfied with them. In cause of the tendency for the solder to amalgamate with 
d reviewing the various methods described below, it should the copper. reduce the size of the conductor and em- 
I- be kept in mind that the information was obtained from brittle it. 





i sampling of motor manufacturers and much of the 





1. All agree that the wires should be left in the solder 
bath until bubbling ceases and then removed as quickly 
Hot Solder Stripping. Until the development al as possible. if not quickly removed. wires are weakened 


polyvinyl acetal insulations. such as Formex and Forn and their life considerably shortened. 






material represents opinions of these manufacturers. 







var. brushing, sanding and plain burning methods  pre- 
dominated. When it was discovered that Formex and 





5. Some trouble is experienced from solder splattering 






on the coils and this may come from dipping too rapidly. 





Formvar not only melted in hot solder. but also seemed 
to act as a flux allowine the wires to tin. the hot solder 6. When armature leads are twisted together before 














I iG. | (Far Left) Molten solder at s00 
C is used to melt some coated insulations 






from wire. Lead wires are folded back as 






shown and armature placed in tube in 
center of pot. Widely used for removing 






Formex and Formvar. 






FIG 2 (Center) —Example of glass fiber 






brushes used to remove charred insula- 






tion after burning. 













FIG. 3 (Right)—Insulation burning ma- 


chine. Motor armature is placed within 






tube, covered with a metal cap, and the 






lead wires fanned out. Wire ends pass 






through gas flames as fixture rotates 






slowly. 

































































































































































































dipping in hot solder, some users believe that high-resist- 
ance spots develop because. obviously. all of the insula- 
tion cannot be removed from all around each wire. 


7. Some trouble is experienced with straight Formex- 
Formvar type insulations in that some formulations are 
not completely removed and erratic results are sometimes 
encountered. 


8. It appears that Formvar-Nylon combination coat- 
ings can be more consistently removed by the hot solder 
method, although even here, the quality of the insulation 
must be very closely controlled. One user went so far as 
to say that he frequently rejects entire shipments of wire 
because the insulation will not strip off uniformly. 


9. Nylon insulated wire is sometimes used because of 
the ease of stripping in hot solder, but here it is said by 
some that the temperature of the solder bath is of extreme 
importance. It is obvious that no single kind of insulation 
is equally acceptable for all types of motors. 


10. In cases where the leads are not completely str ipped 
and tinned in the solder bath, a glass fiber brush (Fig. 2) 
is sometimes used to clean off the charred insulation. 
Usually the brush is dipped in a slightly corrosive paste 
flux and the cleaned wires are then re-tinned. Incidentally. 
some people use glass fiber brushes to burnish com- 
mutators. 

Burn-and-Brush Stripping. There seems to be a 
considerable difference of opinion as to what happens to 
the copper wires when the insulation is charred and then 
brushed off. Some say that burning embrittles the copper 
while others say it anneals the wire. Perhaps there is a 
relationship between (a) wire size. (b) insulation thick- 
ness and (c) flame intensity. A machine for burning off 


ie] 


the insulation is shown in Fig. 3. 


The reactions of users of the burn-and-brush stripping 
method are summarized below. 


1. One manufacturer said it was impossible to control 
the flame, stating some wires escaped burning while 
others were burned too much. Since it is sometimes difhi- 
cult to fan out all the leads so they are equally spaced, 
this appears reasonable and under these circumstances. 
it would seem difficult to determine whether the resulting 
embrittlement was the result of too much burning or too 
much brushing. 
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2. Some frankly said they could not successfully burn 


and brush wires smaller than No. 28 (0.0126 in.) without 
damaging the wires. 


3. A wire manufacturer recommends that the burn 
and-brush method be confined to wires ranging from No. 
& (0.1285 in.) through No. 20 (0.0320 in.) and couples 
this statement with one that steel wire brushes tend to 
scratch the copper and embrittle the leads. 

Wire Brush Stripping. Specially designed equipment 
seems to be the rule rather than the exception, since 
specific requirements must be met by the equipment 
Several examples are shown in Fig. 4. Wire brushes 
themselves, of course. vary widely as made by different 
brush manufacturers. The quality of the brush wire can 
vary greatly. The sections or wheels may contain mor 
or less wire. The stripping wheels may be of different 
diameters and rotated at any desired speed, thus resulting 
in different surface speeds. 


The following information supplied by motor manu 
facturers may serve to indicate the variations in_ the 
surface-feet-per-minute being used. For wire sizes No. 10 
(0.1019 in.) through No. 24 (0.0201 in.) a 2-in. diam 
brush wheel having 0.011 in. brush wire is operated at 
3600 rpm (1885 fpm). For sizes No. 15 (0.0571 in. 
through size No. 26 (0.0159 in.) a 114-in. diam wheel 
having 0.008 in. diam wire is operated at 3600) rpn 
(1180 fpm). For sizes No. 26 and smaller a 114-in. diam 
wheel having 0.004 in. wire is operated at 10,000 rpm 
(3270 fpm). 


In one report it was stated that all types of wire 
brushes had been used and it was found impossible to 
avoid reducing the cross section of the armature leads. 
in wire sizes No. 27 (0.0142 in.) through No. 36 
(O.0050 in.). 

In another case, armatures wound with No. 23 (0.0226 
in.) wire and larger are rotated at 58 rpm, first in on 
direction and then in the other, apparently to insure all 
leads being stripped. This is shown in Fig. 5. 

Glass Fiber Wheel Stripping. Glass fiber wheels as 
presently manufactured seem to be limited to wires not 
larger than No. 25 (0.0179 in.). One wire manufacturer 
says that glass fiber brushes remove the insulation with 
a burnishing action and have practically no injurious 
effect on the copper itself. Glass fiber wheels should prob- 
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ibly rotate so that their surface speed is around 1400 
surface ft per min if best results are to be obtained. 
(Three examples of such applications are shown in Fig. 6. 

Chemical Dipping. There are a number of chemicals 
available for aiding in the removal of insulation by dis- 
solving it or softening it so it can be wiped off with a 
cloth. In addition to concentrated sulphuric acid, there 


are several proprietary brands* of chemical stripping 
compounds intended for this purpose. At the present stage 
of development, after the insulation is removed a small 
quantity of the chemical stripper remains and at times 
some of it creeps along the wire under the unremoved 
insulation. The effects of such creepage are sometimes 
evident as long as two years afterwards. Laboratory work 
is under way in an effort to eliminate this shortcoming. 
In general. chemical stripping is slow and costly. and al- 
though it leaves a better looking wire, the overall results 
satisfactory than those of the 


are deemed to be less 


mechanical methods. 








Methods 


1. A wire manufacturer back in 1944 wrote the follow- 
ing: “On fine wire connections to commutators, a very 


Miscellaneous 


effective way of cleaning the wire is to touch the wire 
with a match flame or a candle flame. followed by a slight 
sanding with emery cloth to remove the oxide formed. 
This usually can be done during the operation of con- 
necting the wires in the commutator, and operators can 
quickly learn to judge the rate of pulling the wire through 
the flame. The advantage of this method is that the wire 
can be immediately staked into the commutator without 
additional handling of the armature.” 

2. One suggests dipping Formex insulated wire in a 
saturated solution of sodium and potassium iodide and 
then passing the wire quickly through the lower or inner 
part of a Bunsen flame. 

3. Many users of fine wire are still hand sanding 
armature leads. 

1. Large round wires are frequently stripped one at a 
time in a rotary stripper and immediately staked to the 
commutator. 


Kelite Products, Inc., 
Waterbury 20, Conn 
X-Var, Fidelity 


il strippers are as follows: Keolite, 
Metex, Mac Dermid, Inc., 
2308 Oakton St., Evanston, Ill.; 
470 Frelinghuysen Ave., 
6lst St., Summit, Hl 


* Examples of chem 
3401 Toughy Ave., Chicago 45; 


Ellanar, Ellanar Chemical Co., 
Chemical Products Corp., 
Division Lead Co., 7742 W 
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Newark 5, N. J ind Diveo, 





FIG. 4 
removing coated insulation by abrasion. 
Method is effective, but frequently re- 
duces cross section of conductor. 


Typical wire brush machines for 





























Automatic wire brush insulation 


FIG. 5 
stripper. Armature in one fixture rotates to 
pass fanned-out lead wires between wire 
brushes while other fixture is loaded. 


5. Hand scraping of rectangular wires is common prac- 
tice. although many companies are removing the insula- 
tion with a single wire brush, driven by flexible shaft. 

6. In some cases. where coils are formed prior to inser- 
tion in the armature slots, the wires are precut to length 
and stripped before forming the coils. The stripping 
methods used depend upon the size and shape of the wires. 


Conclusion. In selecting the method for removing 
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Predicts Progress of 
Automation Evolutionary 


THE PREDICTED CHANGE in the ratio of 
the cost of plant-equipment to that of 
land and buildings from 2:1] to 4:1 in 
the next decade will be largely a result 
of the increasing emphasis on the auto- 
mation of production machinery and 
processes, according to Dr. L. T. Rader. 
general manager of General Electric 
Company's Specialty Control Depart- 
ment. 

Dr. Rader. speaking Nov. 18 to the 
South Carolina chapter of AIEE in 
Charleston, S. C.. pointed out that the 
dynamic nature of our future economic 
climate together with an_ increased 
willingness to solve problems by tech- 
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FIG. 6—Examples of stripping machines 
using glass fiber wheels. Insulation is 
melted by burnishing action of glass fiber 
surface and brushes away. Method is very 
effective when wheels are well dressed 


accurately spaced and precisely mounted. 







are cut off. 


coated insulation from wire the factors to be considered 
include the following: (1) Size of wire, (2) kind of in 
sulation, (3) size of armature or other part associated 
with the lead wire, (4) number of wires to be stripped 
at one pass and (5) quantity of wires to be stripped. 
There are several basic considerations that should be 
remembered in insulation stripping. They are: (1) An 
electrical connection cannot be made to an insulated wire 
without first removing some of the insulation; (2) a good 
connection cannot be made without removing all of the 
insulation in the area where the connection is to be made: 
and (3) a lasting and reliable connection cannot be made 
if the wire is nicked or scratched. or if any of the strands 








nology are important factors in this 
prediction. 

“This. however, does not mean that 
industry's progress towards automation 
will be revolutionary, that tomorrow the 
countryside will be dotted with auto- 
matic factories.” he continued. “The 
cold facts of economies will continue 
to govern the growth of automatic con- 
trols in industry. and their successful 
adoption requires such detailed study 
followed by periods of trial operation 
that progress will continue to be evolu- 
tionary. rather than revolutionary.” 

We now have much of the control 
equipment necessary for the automation 





of many types of production, including 
tracer control, punch-card program 
ming, and the record-play-back control 
which programs sequences of operations 
by means of magnetic tape. he pointed 
out. These and many more will be 
utilized extensively throughout industry 
in the years to come, whenever the 
resulting savings will pay off the invest- 
ment in a reasonable length of time. Dr 
Rader said. 


He later pointed out that his depart 
ment is now building a new plant for 
the exclusive production of special con- 
trol equipment. 





ELECTRICAL MANUFACTURING 



































Empirical formulas aid designer in application of a new type 
of helical spring that when bowed exerts nearly constant compression 


reaction over a substantial travel range. 


kK. H. BOERNER, Engines 
HiNTER SPRiNG COMPANY 


| ansdale, Pennsylvania 


( P UNTIL RECENTLY constant-force spring requirements 
were obtainable only by compensating lever-type mecha- 
nisms or through the use of the Neg’ator.* The latter is 
a spiral extension type spring that produces a constant 
tension as it is unwound. Now we have a new member of 
the same family. the Flex’ator (covered by U. 5S. Patent 
No. 2.630.316). It is an elastic device in the form of a 
helical coil which provides deflection through bowing of 
the coil, maintaining a substantially constant force resist- 
ing compression. This property is desirable in any spring- 
actuated mechanism such as the commutator brush hold- 
ers. Fig. 1. where relative motion of the spring ends 
should not result in a force change. 

The Flex’ator consists of a close-wound helical spring 
body containing high initial tension with equal arms ex- 
tended at a slight angle to the body with loops at ends. 
as at A in Fig. 2. or with arms bent at right angles to the 
hody as at B. In the former case pins within the loops 
transmit the external load to the spring: in the latter the 
arm ends are inserted into holes in the mountings. In 
hoth cases, the ends must be free to rotate as the load is 
applied. 

\ typical force-deflection curve (Fig. 3) indicates 


* Patents on the Neg’ator spring are eld by Eastern Metals Research Corp., 
New York. Hunter Sprir Co. and Borg-Warner Corp. are exclusive manufacturers 
type spring in the United States. For an application of the Neg’ator to a 

range counterbalance. see FEuecrrica MANUFACTURING, September 19514, page 


AKCH 


1955 





FIG. 1--Two brush-spring applications of Flex’ator constant- 
foree compression springs. (Top of page) A force of about 
1 Ib is exerted over a 2-in. travel of brush (Above) Same 


deflection range but smaller force. 
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Iwo forms of ends of Flex’ator springs. 
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the useful range and that the load is substantially. but 
not purely, a constant value. Also, if the external load 


is removed and the spring permitted to be “free”. a high 


er > 


i ne 


FIG. 3 - Typical load-deflection curve. 


initial load is required to deflect the spring to its useful 
range. 

Some constant-force applications permit usage of eithe: 
compression or extension-type springs and. in general. 
Flex’ator 


requiring higher 


Neg ator 


applications will be those 


loads and lower deflections than most appli- 


cations. 
The new constant-force compression spring must be 


mounted as shown in Fig. 4 with ends rotatable. either 
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FIG. 4 


spring 


Methods of anchoring 


ends in free pivots. 


with free rotation of the arm ends in holes (A), loop 
rotation about fixed pins (B). or loops fixed to pins (01 
bushings) that are free to rotate (C). The last-named 
design is recommended for applications requiring many 
cycles of deflection and for more friction-free operation. 
lf exceptionally long life is desired. bearings of special 
low-friction material. such as nylon, might be justified. 

Because of the method of deflecting the spring. a 


lateral space allowance is required as shown in Fig. 5. 
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FIG. 5 (Left)—Space allowance for lat- 
eral movement of spring. FIG. 6—Vari- 
ous multiple spring combinations 


Deflection of the body is away from the line of action of 
the applied force, leaving a clear area along the line of 
action. Fig. 6 shows some combination possibilities. 

The basic design formulas for such a constant-force 
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spring (assuming constant curvature of deflected bo: 
are: 


6 Gd PLD 


,O8 DN 
pP 
‘ dN t 
asin Ca f) (CoO Cos @) 
A 
aa 
l a cos (a 0) (dN) 
/ L t F mad 
8 7diN 
b asin (a + @) 6. 5d (] cos 6) ( 
iSP 
S a sin (a@ #) ( 
ri 
16P ‘s dN 
S - a sin (a + 0) ; (] cos 6) (f) 
rd # 
Where, referring to Fig. a. 
p Load at @ deflection, Ib D Mean coil diam, in. 
i Length at 6 deflection, \ Number of coils 
in. P; Initial tension, Ib 
Le Max. working length, in. a Arm length, in. 
Le Min. working length, in a Arm angle, deg 
Fnac Deflection between B Lateral space, in. 
L. and I, in. Sy Arm bending stress, psi 
6 Deflection angle, deg S Body torsional — stres+ 
G lorsional modulus, psi psi 
d Wire diameter, in. 
p+ ' 
me) , z A) i i 
‘ é ¥ 
” f 
wil : o> -4 
’ é \ ’ P . 
' t » a 
* ‘ ~~) 
A B W C w 
FIG 7—Design symbols defined 


To simplify the design to meet specified requirements. 
certain standards and limitations have been established. 
These are: 


lor best space efliciency without coil slip-over, OD d, 
Minimum working position is when the arms are parallel. Fur 
ther deflection causes excessive load increase 

Shorter 


longer arms, 


Limits on arm length a are: 0.25 dN min: dN, max 
arms produce poor stress distribution in body; 
excessive bending stress. 

Optimum arm angle a in free position is 10 deg for best space 
efliciency, yet “self-flexing’” when load is initially applied. 

With @ equal to 10 deg and arms parallel, angle @ is 80 deg max. 
Material is music wire, with G 12 x 10° psi. This is the basis 
for the design table, 

lor best force-deflection characteristics when material is musi 
wire, initial tension Py = 25,000 psi. 

When above relations exist, maximum deflection F,,,, L5a 


0.2dN 
Substitution of the above relations in the equations given 
above yields: 
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0.0049 | d & 10 


N 
P (1) 
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Table of Design Values for Infinite Life Operation of Flex’ator Springs 
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The controlling stress for fatigue life is the stress in 
the arms, S,. By decreasing the length a of the arms, it 
is possible to reduce this stress at the expense of shorter 
deflection range. This permits a higher load to be car- 
ried at less available energy. 

The accompanying table is based on the relations and 
equations given above and provides rapid design to meet 
specified requirements for infinite life operation. The 
Hunter Spring Company can provide similar tables for 
lives of LOOO, 20,000 and 100,000 cycle operation. 


(Continued on page 336) 





































AUTOMATIC CIRCUIT 


Manual methods for circuit continuity tests ar 
incompatible with automatic production sy-. 
tems. IBM engineers have moved in on thi 
problem by developing an automatic resistan< 
tester that basically operates as follows: 





Testing Multiple Circuits by 
Card-Programmed Machine 


J. A. POTTER, Development Engineer, Engineering Laboratory. 


INTERNATIONAL Business MACHINES Corporation, Endicott. N.Y 


AN AUTOMATIC ELECTRICAL resistance testing machine. 
(Fig. 1) utilizing punched-card programming, has been 
designed by IBM and is now used on its own production 
lines. One important aspect of this tester is that it con- 
tributes a valuable solution to the problem of changeover 
costs in automatic production systems. Since tooling for 
testing consists basically of a deck of standard punched 
cards, tool obsolescence is no longer an economic hazard. 
Set-up changes can be made in seconds, and can accom- 
modate an almost unlimited range of products for test. 
Accuracy is inherent in the cards. 

The first time a given test is to be run. necessary data 
are developed by the engineering department and _ tran- 
scribed on a deck of punched cards by the accounting 
department. The problem of electrical interconnection is 
studied by engineering. If necessary, suitable jigs and 
fixtures are devised. 

Despite their complex circuitry. IBM accounting ma- 
chines are readily checked for wiring and component 


FIG. 1—Automatie resistance testing machine developed by IBM 
utilizes punched-card programming. Production test setup is 
shown here: A punched-card hopper is at right; the printer 


resistances because many circuits terminate in a multiple 
jack for plug-in connection with associated machines. 
Internal circuitry which cannot be contacted at the jack 
is reached by removing plug-in components. such as 
tubes and relays, from their sockets and inserting cables 
with suitable connectors. Use of the tester with an ac 

counting machine is seen in Fig. 2. 

Vlost equipment that contains elaborate electrical net 
works has plug-in connectors. terminal strips, or similar 
locations where external connections can be readily made 
for the duration of the test. Where no external jack is 
available other provisions for test connections can be 
made. For example. when the tester is used on a tulx sas 
chassis, a fixture can be devised for entering all tuly 
sockets simultaneously. 

Once the necessary cards and fixtures have been pre 
pared, the tester is quickty set up for a given test. The 
test deck is placed in the hopper and the tester cable ot 


jig plugged into the machine or device being tested 


is in the rear. The connecting jig is on the pallet at’ right 
FIG. 2 Automatic tester on the test floor, connected to an 
IBM card-collating machine. 

























































1) Engineering design data for the test 
,rogram are placed on standard punched cards 
a IBM accounting machines. (2) The tester 
suitably connected to the equipment being 
sted. (3) Appropriate scanning techniques 


< 


lesign data in the cards are scanned by the electrical 
rushes of the card-reading head. Test connections are 
hereby set up both within the tester and the equipment 
tested. In the 


canned at one time. 


eing present machine two cards are 
ke flectively, this is a double-sized 
ird. With the scanning of each pair of cards. a new set 
f connections is made. The scanning rate is 50 separate 
tests per minute. A typical card pair is shown in Fig. 3. 

It is usually unnecessary for the equipment under test 


lo be 


issembly 


in operative condition. A partial 


be 


made on a completely 


energized or 


or a circuit section can therefore tested. 
Conversely. a final check can be 
issembled and wired machine ready for shipment. Here. 
the automatic tester substantially aids quality control by 
automatically measuring and tabulating details affecting 
product quality. 

Of the various tasks involved in building the first 
of this of the 


laborious was identifying and connecting up the hundreds 


development model tester. one more 
of wires between the multiconductor receptacle and the 
sensing contacts in the punched-card reading head. Errors 
were made in this wiring. and in the process of clearing 
up the trouble by traditional manual “ringing out” tech- 
niques, it was discovered that the tester could check its 
own circuits, 

\ suitably 


printed test results automatically identified the errors in 


prepared test deck was inserted, and the 


the wiring. A recheck run after the indicated changes had 
been made revealed that the work within the tester had 


broken several other connections. which were thereupon 

















TESTER FOR AUTOMATIC PRODUCTION LINES 


rapidly develop and record the required test 
results. Tester has a capacity of 900 test leads. 


. . « This article discusses design details and 
application procedures. 


In view of this somewhat unusual history, it 
could be said that the tester helped to sive birth to itself. 


repaired. 


Machine Concept 

The automatic tester was conceived as performing the 
functions of the conventional manual circuit continuity 
test automatically, surmounting the human limitations of 
speed. accuracy. fatigue. and memory testing an intri- 
An 


connected successively 


cately wired product.’ ohmmeter. or its automated 


equivalent, was to be from wire 
to wire. according to a predetermined program. while 
automatically indicating and recording the results. The 
following design objectives were established: 

Ll. Speed. A 


overall 


minimum of 50 tests per min to give an 


testing cost substantially less than manual or 


semiautomatic methods. 


») 


2. Program control. Numeric, punched-card control of 
lest program to secure utmost versatility and flexibility. 

3. Measuring ranges. Resistance measuring ranges to 
controllable 


No manual insertion or switching of 


he 


punched cards. 


incrementally by data contained on 


resistors to be required. 


l. Recording. Test results to be recorded numerically, 


with each test identified, and faulty results uniquely 
identified. 
5. Capacity. Test lead capacity to be over 500. to 


accommodate complex circuits and to allow multiple piece 
testing of simple circuits. 


6. Random access to tested leads. Random access 1s 


required to allow testing any desired wire combination 
in any desired sequence. 


i. Zero balance. Suppress- 


ed zero type testing. with 
are ae automatic zero balance at 
Table 1—Timing Chart for Resistance-Testing Machine ar 
each cycle to prevent zero 
eer ay drift and insure accuracy. 
= A. Brushes come into contact, startin om = > . 
: — 8. Timing. Resistance meas- 
1 sequence timer provided both card ; ; . 7 
a le uring timing to be adjust- 
| | able by selective connections 
acerca ees i B. Digitol rheostat and test code sele: to increase the adaptability 
tion relays set up to all types of circuits. 
| | . rr 
9. Self-containment. The 
| eae : C. Test circuit energized e . . i 
Hh ——— — 7 machine to be contained in 
; 
HH — =< D. Normalized voltcge output of test a single frame. supported on 
Hey ee acca i 
1} rcuit resolvec digital voltmeter . 
|] OS FORD SE Ener eee casters for complete mobil- 
inca 44 E. Test resulf print cycle ity. 
= “TH 10. Sensitivity. In addition 
‘a ee | F Identification number print cycle . 2 
ne mi to detecting wiring shorts. 
\ G. Card feed engaged 
Amplifier is balanced with | ay Networks Mark M 
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Functional diagram of automatic tester. 
























opens. and crosses. the teste: 
detect marginal conditions whi 
might otherwise require field ser 
icing. 

ll. Accuracy. The — tester 
measure resistance to an accurac 
of 1 per cent or better. 

12. Programming. Test pri 
gram to be completed without i: 
terruption caused by detection o 
a fault. since recorded results per 
mit correction while tester check- 
next unit in production line. 

After a study of various means 
for programming and controlling 
the tester, such as punched tapes 
or magnetic wire. a punched-card 
system was selected for its extreme 
flexibility and accuracy. Because 
design of all card-handling com 
ponents was well estaplished. IBM 
accounting machine components 
were adapted to handle the cards 
and tabulate the test results. 

(n essential feature of the design 
approach was the use of precom- 
puted data punched into cards 
which would then automatically 
and rapidly conduct tests. The op 
erator is enabled to test a variety 
of products without being required 
to remember the technical details 
of each product. This is in sharp 
distinction to those testing tech 
niques requiring insertion of sepa- 
rate reference components in the 
measuring instrument for each 
combination of value and range 
to be accommodated. 

To meet the requirements for 
high test lead capacity and for 
rapid connection of the tester to 
equipment under test. special mul 
tiple-circuit receptacles and_ plug- 
in jigs were devised. For the meas 
uring circuit a single. analog d- 
summing amplifier was provided. 
The input of the amplifier is con- 
nected successively to each quanti- 
ty to be measured. and the punched 
card simultaneously directs the 
coupling of the proper resistors in 
the reference resistor decades. 


Tester Functions 
Summarized 


The interrelation of the various 
elements in the tester is indicated 
in Fig. 4. A pair of cards enters 
from the card feed and is brought 
to rest between brushes above and 
contacts below. There are 1920 
brushes required for each pair 
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Table Hl 


Prototype testing machine 


Range of resistance 


bal eh ie dul ab 


Speed of measurement, 
resistance measure 


ments per minute 


eI ls 


0.2 ohm to 
rae em tury 


Range and Speed of Resistance -Testing Machine 


techniques permit 


OO} em) 
eee Mr tl rurs 


5% Low resistances 0.1% 


Intermediate resistances 1% 


Daa eS 7 


High resistances 


0.1%] Other resistances 0 hh A 


Insulation resistances Te) 


of cards. The brushes drop into contact when the cards 

me to rest: wherever a hole appears in the cards, the 
corresponding brush touches a contact and completes a 
ircuit. 

One of the circuits thus completed starts the sequence 
timer. which consists of a cascading chain of thyratrons 
and connected relays. The resulting timing circuit permits 
accurate millisecond control of a series of events and, 
equally important, may be readily varied or rearranged 
different for different 
measurements and products. The timing is typically as 


to allow time intervals types of 
shown in Table I. 

The first operation. performed before any testing is 
done, is to make certain that both test cards are in place. 
and that a No. 2 card follows a No. 1 card in the reading 
head. The machine will stop if a blank card has been fed. 
if either or both cards are missing. or if a card has been 
omitted from the test deck so that two like cards are fed 
together, instead of the first and second cards of a pair. 
When satisfactory card placement is indicated, the first 
thyratron in the sequence time fires and triggers the next 
event in the cycle, which is the closure of the relays 
controlling the two digital rheostats (resistor decades). 
\ sufficient time is allowed for the relays to operate: 
then the test voltage is applied. After a suitable interval 
to permit the test circuit to stabilize, the printer is ener- 
gized and the test result printed. This is followed by a 
signal to the test-identification printed which prints a 
code number selected by the punched card. 

The test cycle having been completed. the sequence 
timer energizes the card feed. The cycle is repeated auto- 
matically until the machine runs out of cards. 

Construction of the digital rheostat is diagrammed in 
Fig. 5. This rheostat consists of 32 relays and 32 precision 
resistors and will supply any desired resistance from 0 to 
1666 megohms in steps of 10 ohms, as directed by the 
punched card. All resistors are connected in series and 
each is shunted by the normally closed contacts of its 
associated relay; thus when a relay is opened. the ohmic 
value of its resistor is added to the circuit. 


Operation of Measuring Circuit 


The fundamental principle employed for measuring 
resistance is similar to that used in ordinary ohmmeter 
measurements: a known current is passed through the 
unknown resistance. and the resultant voltage drop is 
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measured. When the resistance under test is within toler- 
ances, the digital voltmeter reads on scale. Two reference 
resistances, y and z, are set up by the tester from its 
digital rhoestats. Together these resistances establish the 
low (L) and high (H) resistance limits acceptable for 
the particular test. 

is taken the bank dia- 
grammed in Fig. 5; z comes from a 20-resistor bank. 
The test circuit values EB... P a Y K are selected 


so that y and z are always greater thaa 30,000 ohms, 


Resistance 4 from 32-resistor 


and 


even though the value being measured may be a fraction 
of an ohm. This precaution permits the use of conven- 
tional wiring and conventional relay contacts. since the 


resistance variations introduced by wiring and relays will 
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FIG. 3 


resistance tester. 


Typical test ecard pair utilized in the 
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be only a few ohms and have negligible effect on 
accuracy. 

The value of resistances y and z is determined from 
the equations shown in Fig. 6. With these values, the 
differential amplifier will give an output voltage range 
of 100 to +100 volts over the test range L to H ohms. 

In each cycle the differential amplifier is automatically 
checked for zero drift during the period of card feed: 
whatever slight drift has occurred is automatically cor- 
rected before the next resistance measurement. 

Because the measuring circuit output voltage is always 
“normalized” to a scale of | 100) —(0)—(+100), the 
electronic design for converting voltages to numerical 
digits is relatively simple. The 200-volt range has been 
divided into 19 domains of resolution as seen in Fig. 7. 
[wo additional domains are devoted to the off-scale con- 
ditions of under —100 volts and over +100 volts. One 
character on the printer corresponds to each domain: 
control of the printer is exercised by a series of thyratrons 
with stepped bias voltages. As shown at the left of Fig. ii 
the results are printed in four columns, giving the values 
in terms of deviation from design center. Off-scale results 
are made evident by placing them in the two outside 
columns, where they can be seen at a glance. Fig. 8 illus- 
trates a portion of a complete test record. 

\n experienced engineer may be somewhat skeptical 
over proposals for testing his product automatically. 
Similar doubts existed in this instance, based on the 
well-known difficulties inherent in calibrating a precision 
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FIG. 5 (Left) Schematic of digital rheostat used in 
tester circuit. Four decades of resistors have been omitted 
for clarity, 1000-8000 ohms, 10,000-80,000 ohms, 1-8 meg 
ohms, and 10-80 megohms. Resistors are accurate to 0.1 
per cent. FIG. 6 (Above) 
in the tester. 


Analog-measuring circuit used 





instrument and in preventing calibration drift of a com 
plex electronic assemblage. Hence, in the early stages of 
development and use of the automatic tester, automatically 
measured values were checked by manual bridge testing. 
Very soon, the labor and delay involved in checking each 
of the 900-plus circuits more than once per day made it 
quite clear that some form of automatic checking was 
essential for production usage. 

\n array of precision resistors was mounted in a 
mobile cart to take the place of the product under test. 
When this resistor bank is plugged in. a specially pre 
pared test deck is inserted. The resultant printed test 
pattern can be easily scanned for irregularities. Since 
the tests are conducted at a rate of 50 tests per min to 
at least | per cent accuracy (0.1 per cent for many 
measurements), the complete check can be made in a 
few minutes. This check has actually been found more 
reliable than laboratory-type calibration procedures. with 
their attendant potential of human fatigue and error, and 
it may be conducted far more frequently and still remain 
within the bounds of practicality. As an added precau- 
tion, several self-checking cards are inserted in each 
product-testing deck, giving a calibration check in every 
production test record. 


The Automatie Tester Today 


The tester is now being used to monitor production of 
some standard IBM electric accounting machines prior 
to final acceptance testing. The acceptance test contains 
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performance runs under simulated field conditions. While 
the tester does not conduct performance tests automati- 
cally, it does substantially shorten and simplify this test 
by eliminating product defects before they reach per- 
formance testing. It has also been possible to detect 
marginal conditions which otherwise would eventually 
require field servicing and which would not be revealed 
by factory performance tests. 

The detailed printed data now being accumulated pro 
vides a statistical basis for relating the electrical specifi- 
cations of the components under test to the performance 
of the machines in the field. This information is of 
substantial assistance in enhancing the performance of 
electric accounting machines and of their component 
parts. 

Potentially the automatic resistance tester can be ap 
plied to any circuit that contains terminal strips, tube 
sockets, printed circuits, or connectors. Thus it could be 
used to check and trouble-shoot radio circuits on the 
assembly line, or to inspect the wiring harnesses of any 
automobile or aircraft. Potentially large savings of test- 
ing and repair time are possible. When warranted, greater 
range and increased testing speed can be provided with 
existing techniques, as indicated in Table II. 

Electrical resistance testing is but one possible area 
of use. A wide variety of test probes and transducer units 
are available to convert physical and chemical quantities 
into electrical voltages or resistances for input to the 
measuring circuit. Such quantities as the following can 
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Excerpt from a typical test record. 


FIG. 7 (Left) 


presentation of resistance meas- 


Typical digital 
urements in_ the automatic 
tester. The arrangement shown 
is pictorial and the actual test 
record (Fig.8) is in columnat 


be readily measured by this means: Thickness (or other 
linear measurement): Angular displacement: Vibration 
amplitude: Oil pressure (or other pressure): Tempera- 
ture: Air 


Strain: and pH. 


velocity: Linear velocity: Angular velocity: 


Conclusion 


\ny special-purpose production equipment is subject 
to obsolescence caused by product changes. Because of 


this economic hazard. a sharp limitation has been 
placed in the past on automated testing equipment in 
variegated and short-run production. Punched-card con- 
trol opens new possibilities in this field: when the product 
is changed. only a deck of punched cards need be junked. 
The wiring of any test-connecting jigs may usually bh: 


relocated to suit. 


Acknowledgments 


The following IBM personnel have participated directly in 
the development, construction, and initial application of the 
automatic tester, and their important contributions are 
acknowledged: B. B. Balsley. P. T. Reeser. and P. A. Robert. 
all of Manufacturing Organization, Endicott. N. Y.: also 
R. D. Barton, E. H. Bosman, E. G. Dahlsten. D. F. Delbridge. 
G. W. Kocher. R. L. Miller, and M. H. Morean, all of Pro- 
duction Engineering Department, Engineering Laboratory. 
Endicott. 
























































































































One-Piece Wound Cores 
for Transformers 


Vaking but one slit for coil insertion has a number 





FIG. 1 (Left)—-One-piece wound core 
being pulled open for insertion of trans- 
former windings. 


FIG. 2. (Below) —Completed transformer 
made with new one-piece core replacing 


conventional C-core. 





JAMES R. IRELAND, Director of Research 
THe INDIANA STEEL Propucts COMPANY 
Valparaiso, Indiana 






of advantages over conventional C-cores of grain-oriented 


silicon steel with two air gaps. 


WOUND TRANSFORMER CORES have been used in one form 
or another for many years. The original concept was 
embodied in a British patent of 1890, but not until the 
comparatively recent development of grain-oriented sili- 
con steel on a commercial scale did the use of wound 
cores become widespread. Grain-oriented silicon steel 
offers considerably lower electrical losses and exciting 
currents over the older non-oriented steels, thus allowing 
a reduction of 30 per cent or greater in the amount of 
steel to achieve equivalent results. 

The obvious advantage of using oriented material for 
wound cores is that the magnetic flux is parallel to the 
preferred direction at all points of the flux path. thus 
taking full advantage of the lower electrical losses experi- 
enced in this direction. The use of stamped or sheared 
laminations leads to higher losses, even if made from 
oriented steel. because the flux will not be parallel to the 
preferred direction throughout its entire path. Thus. 
wound cores in general permit the design of smaller and 
lighter transformers with attendant lower copper loss. 
For many years the C-core has been used for wound 
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core applications. In manufacture the grain-oriented steel 
is wound on an arbor and then in order to retain its shape 
it is stress-relief annealed on the same arbor or some 
other fixture. After annealing the arbor is normally re- 
moved and the core is vacuum impregnated with a plastic, 
for instance one of the epoxy types, to hold the layers 
together. To set it, the resin is baked for several hours 
in an oven. The core is then cut in two, resulting in two 
C-shaped halves. Finally, the pole faces are ground, 
polished, or lapped to the desired degree of parallelism 
and smoothness to provide a minimum air gap. 
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Typical core loss and excitation values for one-piece wound cores made 


of Armco M6W oriented silicon steel 0.012 in. thick. Tests based on 95 per cent stacking 


factor and 60 cps. FIG. 4 


Typical Epstein (ASTM 


A 34-46) incremental 


values of a-c 


permeability obtained with various d-c biasing fields expressed in oersteds. Effect of air 


gap not included.. 


In the transformer manufacturer’s plant, the two core 
halves are assembled into a previously wound magnet 
wire coil or coils and then banded together. thus com- 
pleting the transformer. 

There are certain inherent disadvantages in C-cores. 
lirst. core halves are not interchangeable. This means 
that the two halves must be kept together in the user's 
plant up to the point of final assembly, because mixing 
one half with another will result in inferior performance. 
Second, the plastic shrinks slightly during curing, and 
since it has been driven between the laminations by vac- 
uum impregnation, shrinkage causes strains throughout 
the core. These strains appreciably increase electrical 
losses and exciting current. Third, grinding and polishing 
of the pole faces is a slow and hence costly process. 
Fourth, during transportation or storage, the halves fre- 
quently spread open slightly. When reassembled. the 
halves mate with an effectively longer air gap which 
greatly increases exciting current. 

\ new type of one-piece wound core for use in trans- 
former manufacture has recently been developed. It is 
covered by U. S. Patent No. 2,655,717 and is manufac- 
tured by the Indiana Steel Products Company. This type 
of one-piece core has several advantages over the C-core. 
Winding and annealing are similar to that described for 
C-core manufacture, except that winding tension is varied 
in a carefully controlled manner to assure parallel pole 
faces in the final core. To hold the core in mechanical 
alignment only the edges are varnished and then baked. 
Vacuum impregnating is not necessary. thus eliminating 
one source of increased electrical losses. Cutting is done 
at one point only, normally at one corner, either at 45 
deg or parallel to the long dimension. The cut is carefully 
controlled so that no costly grinding or polishing is 
required. 
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In assembling a transformer, the core is opened as 


shown in Fig. 1, the coil is slipped on, and the core 
banded to hold the gap closed. A completed transformer 
made with a one-piece core is shown in Fig. 2. For small 
cores, assembly may be done by hand. For larger cores, a 
simple fixture will facilitate this operation. 

The designer should bear in mind that a short window 
and large build-up will make opening of the core quite 
difheult. It is that the ratio of window 
length to build-up be 3.5 or greater. 

Aside from the fact that no vacuum impregnation, and 


recommended 


no grinding and polishing are needed, there are several 
other advantages of this construction. Since the core is 
not in two pieces, there is no possibility of mixing up 
halves. Storage does not affect the quality of the gap. 
There is only one air gap instead of two. and exciting 
current is normally lower, often by a significant amount. 
For example, an effective air gap length of 0.0015 in. is 
used in designing transformers with one-piece cores con- 
trasted with 0.002 in. for the same size C-cores. 

One-piece cores are used for the same wide range of 
applications as are C-cores and are made to the same 
dimensional tolerances. They may be used with one core 
per coil or with two cores per coil (shell-type trans- 
formers). 

At the present time, only one material is being used 
for the manufacture of one-piece cores: this is Armco 
MoW steel, 0.012 in. thick, and with 
suitable insulation on each side of the strip. 


oriented silicon 

Figs. 3 and 4 present performance data on one-piece 
cores of interest to designers. Fig. 3 presents typical 
values of core loss and exciting volt-amperes per pound 
at 60 cycles. Fig. 4 shows typical values of a-c incremental 
permeability with various amounts of biasing d-c 


\ 


applied. 
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CHARLES F. IRVIN. Project Engineer 
Small Motor Division 

WesTINGHOUSE ELectric Corp 

Lima. Ohio 


THE MODERN TREND in fractional-hp 
motors empasizes reduction in size and 
weight as is reflected in Fig. 1. In line 
with this trend. NEMA has approved a 
new frame size as a suggested standard 
for future design. This is designated 
as the 48 frame and differs basically 
from the 56 frame in shaft height and 
base mounting dimensions. The new 
shaft height is 3 instead of 31% in. West- 
inghouse is introducing this new motor 
in 4-pole. drip-proof, fully 
guarded ratings of 4% hp through 14 
hp. continuous duty. 40-C rise. NEMA 
does not assign actual horsepower rat- 
ings to any of the fhp motor frame 
sizes as it does in the case of integral- 


open, 


hp motor ratings. It was felt. however. 
from the general pattern of fhp ap- 
plications that ratings }3. 144, % and 1s 
hp. 4pole should be available on this 
frame size. At a later date 2-pole rat- 
ings up through !2 hp and 6-pole rat- 
ings up through %4 hp will be 
able. 


Ventilation System. It is axiomatic 


avail- 


that a reduction in motor size with- 
out a reduction in power output makes 
an increase in the efficiency of the 
ventilation system necessary. In the 
mechanical design of this new West- 
inghouse motor the ventilation system 
was judged to be a major controlling 
factor. The system developed requires 
only a shrouded fan on the motor shaft 
and operates on the basic principle that 
the fan draws cool air in at its center 
around the rear end shield hub and 
produces a positive pressure straight- 
through system of ventilation as shown 
by the arrows designating air flow in 
Fig. 2. Because the fan moves cold air 
which is more dense than hot air. a 
greater weight of air is moved by the 


fan and a 10 per cent increase in 
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DESIGN TRENDS 


Fhp Motor Redesigned for Weight, Size Reduction 


FIG. 1 





Progress in the design of fractional-hp electric motors. Three motors shown 
are all rated at 4 hp, 1725 rpm, 60 cyeles. 


From left to right, 1903 motor weighed 


69 lb: 1946 motor dropped to 22 Ib; and new 1955 motor weighs only 16 Ib. 


ventilation ability is noted over a sys- 
tem which displaces heated air. As the 
air is forced through the motor, it picks 
up heat and expands, further increas- 
ing the efficiency of the ventilation sys- 
tem. The fan exhausts in an enclosed 
area inside the rear end shield of the 
motor. 

This system eliminates windage noise 
at the fan exhaust area. since the air 
is completely diffused and travels at a 
realtive low velocity through the end 
shield openings. There are no revolv- 
ing fan blades close to the ventilation 
holes to cause a high frequency whistle. 
Further, the area of maximum. ait 
turbulence inside the rear end_ shield 
is entirely inside 
surface of the end shield is purposely 


enclosed andthe 


made smooth to prevent high-frequency 
windage noise. 

The cooling improvement over ex- 
isting 56-frame designs is considerable 
and allows the design of many special 
motor ratings without it being neces- 


sary to introduce special parts into the 
manufacturing set-up for this line of 
motors. Equally important is the fact 
that this new ventilation system also 


affords cooler running bearings, leading 
to longer service life. 

The straight-through ventilation svs 
tem is tailored for optimum motor pro- 
tection as afforded by the thermostat in 
the Thermoguard* motor. The thermo- 
stat is located in the front end of the 
motor in close proximity to the wind- 
ing. This arrangement provides inherent 
overheat protection to all parts of the 
electrical system. With the straight- 
through system of ventilation the ther- 
mostat is more responsive to abonormal 
temperature without regard to which 
end of the motor develops the abnormal 
temperature. 

Unitized Connection Board. The con- 
nection board is designed as a single 
unit which incorporates all of the elec- 
trical connections for the motor. This 
design permits more careful control of 
the quality of all current-carrying joints 
and at the same time provides assurance 
of adequate electrical clearances and 
proper lead support to prevent the leads 
from interfering with the moving parts. 


Westinghouse Ele 
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Cut-away view shows path of cooling air in 


18-frame motor. Because fan 


moves cold air, which is more dense than hot air, a 10-per cent increase in ventila- 


tion efficiency is noted over systems moving heated air 


The connection board is mounted on 

ie wound primary of the motor on four 
support studs. This provides a rigid and 
controlled 
taining the relative location of the con- 
that the 
the winding coils can be attached 
lirectly 


i special provision for flexing due to 


iccurately means of main- 


nection board so solid wires 


to the connection board with 


issembly and disassembly of the brac- 
cet. This connection board has several 
ijor advantages. There are no elee 

il connections inside the winding 


lhis eliminates the trouble caused by 


rts. grounds and opens in the wind- 
tion Further. assembly 


ne-conne pounts. 


the motor is simplified by eliminating 


the flexible leads normally used for 
onnections from the wound primary 
» the end shield. The enamel insulation 
s removed from the end of the solid 


lagnet wire and an insulation sleeving 
s applied before attachment is made to 
he connection board. 
Various means of handling solid cop 
\fter ex 
spiral 


er wire joints were studied. 
Wire-Wrapt 
wound wire joint on a rectangular term- 
inal was found to be best suited for the 


ipplication. Permanent solderless con 


lensive testing a 


lections always must have high pres- 
sure at the point of contact. This is 
‘btained by the spring deflection re- 
ulting from wrapping the wire under 
igh tension around a_ rectangular 
terminal with each quarter turn locked 


n place as it is bent around the sharp 


orner of the terminals. Tension in the 


wire is resisted by 


pressional forces set up in the terminal. 
High contact pressure is developed be- 
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torsional and com- 


Com- 


tween the wire and the terminal. thus 
giving gas tight contact areas which are 
not subject to deterioration. The nature 
of the 


tions or wire embrittlement. which might 


joint prevents stress concentra- 


lead to wire breakage under vibration 


Tests indicate that the joint has ex- 
cellent resistant to corrosion in humid 
and salt spray atmospheres. The joint 


was also thermal shock 


found to be 


completely satisfactory. The connection 


subjected to 


tests and 


and vibration 


board utilizes a harness wiring arrange 


ment with welded and eveleted joint 


assemblies used for all permanent con 
The 


starting-capacitor terminals are crimped 


nections. thermostat and motor 


and soldered at the present time. how- 
ever, it is expected that future improve- 
ments in these components will be made 
so that need to be 


they will no longer 


connected by soldered joints. 


\ novel method for making rotation 
and voltage connection changes has 
been incorporated in the motor. Quick 
the 


with self-wiping action 


disconnect connectors of plug-in 


tvpe designed 
are used to insure positive connections. 
Motor reversing is accomplished by the 
simple interchange of two quick-discon- 
nect connectors. 

Metered Oiling. A U-shaped oil cavity 


is utilized to obtain a 22 per cent in- 
crease in oil capacity over the present 
Three wicks 


quired to give positive oil return for 


56-frame motor. are re- 


every possible position of motor mount- 
ing. The combined saturated oil capa- 


city of these wicks is 30 ce for each 
oil cavity. The actual amount of oil 
specified for these wicks is from 22 to 
25 cc. Since an open system is used 


with no seals, the specification was set 


the wicks only about two- 
thirds saturated with oil. This gives a 
make that no 


present 


up to have 


safety factor to sure 


excess oil will be in the oiling 


system. 
Fig. 3 shows a cross-sectional view 
of the shaft extension oil cavity. As 


explained above, three wicks are used 
to accomplish complete oil recircula- 
tion. A nylon oil flinger washer pressed 
shaft and 
the outer dust cap returns to the outer 
wit k. 
has been pumped out of the bearing. 
This oil feeds back through the outer 
wick, passing through a cast hole in the 


bracket 


confined 


on the located just inside 


by centrifugal action, oil which 


hub to the main wick area. A 
wool heather wicking is used 
for the main wick and is held in positive 
contact with the shaft by a combination 
neoprene oiler and wick depressor. The 
wick has an X- 
slotted cover for oiling and is designed 
slot in the hub by 


finger pressure. In the range of bearing 


oiler and depressor 


to snap into a cast 
loading experienced in applications for 
motors of this frame size, it is important 
that positive pressure be applied at the 
point of contact between the wick and 
the shaft to assure adequate oil flow 
to the shaft 

\ spring steel anti-end bump plate 
the 
confined 


from the wick. 


surface in end 


the 


rests on a Cast 
shield hub 
wool heather wick in place. A 


and retains 
space 
is provided between this plate and the 
end of the hub flexure of the 
spring steel plate to absorb vibration 
and shock loads applied to the shaft. 
This affords a 
system with a positive return to normal 
better 


for 


design highly resilient 


position and is much from an 


application standpoint than convention- 
al methods which utilize the compres- 


soft materials to 


relatively 


sion ot 





FIG. 3—Cross-sectional view of the shaft- 
extension oil wicks 
used to accomplish complete oil recircu- 


cavity. Three are 


lation. 
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ner a a A NL RRNA NE 


cushion the shaft movement. An inside 
felted wick holds the plate in place 
and acts to pick up oil coming off the 


inside oil finger. This oil is recirculated 


to the main wick area. 

This 
fords a more than adequate supply of 
oil and assurance that the oil will not 


unique lubrication system af- 


leak out of the motor in any position 


regardless of whether the motor is 








running er at a standstill. For pri 
circulation of oil the main wick is } 
under pressure on the shaft. The 
tem is designed to give long years 
undet 


service loaded operating co: 


tions. 


Die Castings Reduce Cost in Home Work Tools 


DAVID LAINE, Executive Secretary 
AmerRICAN Die Castine INstITUT! 


DESIGN CHANGE-OVER to die-cast 
ponents in new models of industrial 


and home machine tools is resulting in 


com- 


lighter weight and reduced production 
and assembly costs, because of the one- 
piece construction inherent in the die 
casting Whereas industrial 
tools must meet critical specifications 


process. 


to maintain a heavy work schedule. the 
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home tool must be designed with equal 
ruggedness because it is often subjected 
to unpredictable abuses. 

To meet these needs, more and more 
designers are specifying die castings, 
both in zine and aluminum. Die cast- 
ing permits designers to develop close- 
tolerance complex parts often involv- 
ing intricate undercuts, cored holes and 
curved sections—at low unit cost. High 


impact and tensile strength, dimen- 
























FIG. 2—Schematic drawing shows location and function 
of die cast components of Shopsmith Mark 5 


home 







ELECTRICAL 


sional stability, elimination of machi 


ing, and smooth surface finish a 
essential characteristics of the die cas 
ing process. 

A multi-function home shop machin: 
called the Shopsmith, incorporates 
table saw, lathe, disk sander, horizonta 


and vertical drill presses. in one con 


pact unit. Recently redesigned |) 
Magna Engineering Corporation 


modernize its appearance and increas 









FIG. 1 


steel 


Zine gear die cast around a 
shaft in the Mark 
5. This component is the heart ol 
the quill pinion feed gear and lock 
mechanism. 


Shopsmith 


FIG. 3 


tolerances and smoot! 
surface finish of this zine die-cast spline 
pulley permit speeds as high as 5200 
rpm without damage to the timing belt 
The internal spline accepts a set of fric- 
tion plates (right). 


Close 
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FIG. 6—Facilitating precision control of 
he speeding saw blade, Delta’s power 
aw uses two close-tolerance die cast 
zine saw guides. 


ts ease and safety of operation, the 
new model, Mark 5, combines com- 
ponents made from stampings, metal 
powder parts, nylon moldings, perma- 
nent mold castings and die castings. 

On one critical part, namely the quill 
pinion feed gear and combination lock, 
1 die cast gear replaces a machined 
steel gear. The die cast gear must be 
ittached to its shaft, Fig. 1, in such a 
manner that it can resist the torsion of 
quill operation and axial displacement 
required to clamp the gears which lock 
the quill. The zine gear, 1%. in. long 
ind 248 in. OD, is die cast around a 
; in. diam steel shaft 12 in. long, pre- 
viously milled to provide a better bond 
between the casting and shaft and resist 
the forces of torsion and thrust. Like 
the pinion gear, the circular collar that 
overlaps part of it also is a certified 
zine die casting. 

Two problems of close tolerance were 
solved in die casting this gear. First. 
the gear portion of the casting, which 


is 1%4 in. long, had to be cast with a 
maximum total draft of 0.004 in. Sec- 
ond, the outside circumference of the 
gear had to be held within 0.004 in. 
concentricity with the steel shaft. With 
a die casting Magna Engineering was 
able to obtain this critical part to speci- 
fication at a relatively low cost. Addi- 
tional parts of the quill feed, such as 
the knob control and the dial speed 
control, are die cast of aluminum. 
Magna engineers also redesigned the 
drive spline pulley, part of the Shop- 
smith’s drive mechanism, Fig. 2, for- 
merly a metal powder part, to be made 
as a zine die casting. In operation, the 
external gear of the spline pulley en- 
gages a Gilmer Timing Belt, Fig. 3, 
and the internal spline of the same 
pulley accepts a set of friction plates 
which are stampings. Basically a gear 
within a gear, both portions are cast 
with a minimum total draft of 0.004 in., 
and both must be concentric within 
0.006 in. Here again, die casting’s 
ability to maintain close tolerances and 
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produce a smooth surface finish permits 
this pulley to be run as high as 5200 
rpm. 

Another example where die castings 
eliminated expensive machining opera- 
tions required in other production tech- 
niques is illustrated in the Porter-Cable 
portable belt sander. Weighing only 
10 lb this low-priced 3-in. belt sander 
was designed primarily for the “do-it 
yourself” market. Its die cast aluminum 
housing is a combination handle. motor 
housing and belt frame, Fig. 4. Each 
section of this one-piece die casting is 
separated by thin walls. and is intri- 
cately cored for precision assembly of 
the unit’s components. Die casting of 
the aluminum 380 alloy in one piece 
also eliminated housing assembly costs 
while simultaneously providing precise 
coring for component assembly. Ap- 
pearance is enhanced because die cast- 
ing permits smooth flowing contours 


that require minimum polishing. This 


lightweight aluminum die cast housing 
cut manufacturing costs and enabled 
Porter-Cable to offer the home work- 
shop enthusiast a unit at a moderate 
price. 

Vital to the high speed operation of 
the Delta 14-in. wood cutting band saw 
are several certified zinc die castings 
which also contribute to accuracy. Cap- 
able of handling stock over a foot thick, 
this machine produced by Delta Power 
Tool Division. Rockwell Manufacturing 
Co., Pittsburgh. is powered by a motor 
which moves the band saw at 2200 fpm. 
The unit’s 14x 14 in. work table is 
designed to be adjustable. tilting 15 deg 
right and 10 deg left. Two zine die cast 
trunions, used for this adjustment, give 
the table extra rigidity for large heavy 
work. A zine die cast handle is attached 
to each trunion’s control shaft. Com- 
pleting the work table’s adjusting me- 
chanism is an intricate zine die cast 
bracket. mounted between the trunions 





FIG. 4—Key to the light weight of Porter-Cable Machine Company’s power belt 


sander is its die cast aluminum housing, a combination handle, motor housing 


and belt frame, all in one piece. 





FIG. 5—“Under the table” view of the 
cast zine trunions, control handles, and 
trunions and attached to the machine's 


Delta Power Tool band saw shows die 
intricate bracket mounted between the 


main frame. 
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and attached to the machine's 


frame, Fig. 5. The trunion is die cast 


Mal 


with minimum machining costs. and 


functions smvothly and precisely. 

Delta also uses die castings for close- 
tolerance control of the saw blade. Two 
zine die cast blade guides, set by micro- 
blade 
support for accurate work while allow- 
ing the blade to run free, Fig. 6. See 


meter, insure upper and lower 








also corresponding part in Fig. 5. 

In addition, a one-piece zine die ca 
lamp shade is used on this machine ar 
other Delta equipment. All of thes 
Delta certified zinc die castings are 
high purity alloy (ASTM AG40-A, SA 
903, Federal Spec. QQZ-363A). 


Roll-Bonded Aluminum Sheet With Integral Passages 


“Rott Bonpinc” is the name given to 
a patented process by which aluminum 
is produced with integral pass- 
Roll-Bonded 


offers an 


sheet 
liquid or gas. 
Sheet 


new product for use in heat exchangers. 


ages tor 


\luminum important 


Largest immediate application is in 


domestic refrigerators since it elimi- 


nates the problems associated with 


bonding tube to sheet. the construc- 


tion employed generally in refrigertor 
liner 
panels and vertical plates at the pres- 


evaporators, Fig. 1, and freezer 
ent time. The technique is a develop- 
ment of the Reynolds Metals Company. 
Louisville. Ky. 

The use of aluminum 
sheet saves the metal formerly required 


roll-bonded 


for tubes because the passagways are 


now inside the sheet. There are no 


tubes to bend, welding is minimized, 
assembly 


and many connecting and 





FIG. 1--Freezer evaporator assembly 


Loss IN TELEPHONE LINES is a function 
of the length of line and consequently 
the current through the transmitters 
and receivers are dependent upon the 
distance from the central office. This, 
of course, affects the loudness of the 


received sounds. To minimize this ef- 
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formed 


operations are eliminated. These ad- 


vantages cut fabrication and assembly 
time and reduce the possibility of part 
failure due to improper welding, bend- 
ing, and the like. 

Evaporator units produced with roll 
bonded sheet reduce 


aluminum con- 


ductivity losses. Also important is the 
flexibility 


refrigerants can be 


increased design provided 


because routed 


through the sheet as desired without 


regard for minimum tube-bending radii 


or other ordinary limitations. 


Greater strength and compactness 


are additional advantages. The 


pass- 
ageways may be flat. oval, Fig. 2. or 


round in cross section. They can be 
smaller and closer together than possi- 
ble by conventional construction since 
additional length of passage does not 
add to the cost. The 


themselves act as 


passageways 


stiffener ribs and 


from roll-bonded aluminum sheet. 






















































Varistors Limit Loudness in Telephone Sets 


fect, Western Electric Company installs 
silicon carbide varistors, produced by 
Norton Company, in telephone sets in 
shunt with the transmitter and receiver. 

The 
are such that resistance is higher at 
high 


characteristics of the varisto1 


low voltages than at relatively 
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thus provide increased strength. 

In the production process, a pattern 
corresponding to the passageways de 
is “printed” on aluminum 
virtually no 


sired first 
limita- 
patterns. An “un 


sheet. There are 
tions on choice of 
printed” sheet is placed on top of a 
printed one, both are heated to an 
elevated temperature, and by the use 
rolling they are 


bonded 


of heavy pressure 


metallurgically together over 


the entire area not covered by the 
printed pattern. By the use of hydraulic 
then are 


pressure the passageways 


opened up over the entire printed pat- 


FIG. 2 


roll-bonded 


Integral oval passages formed in 


aluminum. 





tern to the size and cross section 
desired. 
Since the passageway obtained by 
the roll-bonding process is an integral 
part of the sheet, the usual limitations 
imposed by welding. bending, expan- 
sion, and assembly do not apply. This 
new freedom of design offers almost 
unlimited opportunities for manufac- 
turing economies and product improve- 


engineers 


Reynolds 


ment, point out. 








when the telephone is 


voltages. Thus, 
located a long distance from the cen- 
tral office, line losses reduce the vollt- 
age available at the telephone to a 
low value. Under this low voltage con- 
dition, the shunt resistance offered by 


the varistor is high with no effect on 








MANUFACTURING 














eo. h 
Pe 
Os > he 


Nothing on the market today excels the 
low priced Class B protection of Varflo Tubing and Sleeving 


Flexible Varflo is solvent-, oil-, moisture-, flame-, and fungus- 
resistant. Passes the NEMA heat endurance test of 15 minutes 
at 225°C. Also passes 100 hours at 125°C. Will not lose 
dielectric strength when subjected to severe handling, bend- 
ing and twisting. Has good shelf life. 

Available in Grades A-1 and B-1 tubing and Grades C-1 and 
C-2 sleeving. 

Let us help you with your problem. Describe it in a letter— 
no cost, no obligation. 


VARFLEX CORPORATION 
504 W. Court St., Rome, N. Y. 


Please send me free folder containing description and samples of 
Varflo Tubing and Sleeving. 


| am particularly interested in insulation for 


Name 
Company 


Street 


City ‘ Zone___ State 


FREE SAMPLES... mai Coupon Today! 
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operation and the full available cur 
rent flows through the transmitter and 
receiver. However, if the telephone i- 
near the central office, line losses are 
low and the voltage is relatively high. 
Under this condition, the varistor re- 
sistance is low and some of the signal 
current is shunted through it to reduce 
the current through the telephone set. 
Thus. the loudness between locations 
close to and far from the central office 


H. P. ALLEN, Control Engineer 
WestTincHouse ELecrric Appliance Div. 
Mansfield, Ohio 


FAST HEATING AND FINE CONTROL of the 
surface heating elements are highly de- 
sirable characteristics of electric ranges. 
The demand for fine control has been 
in general satisfied by switches having 
a selection of heat levels ranging from 
approximately 5 per cent to 100 per 
cent of the power rating of the heating 
element. However, fast heating was not 
satisfactorily provided until recently. 
The Super-Corox switch was designed 
to bring the heating element to full heat 
in 30 sec and also to provide continu- 
ously variable control over the operat- 
ing range. 

This switch, shown in Fig. 1, is only 
slightly larger than those of conven- 
tional design and consists of three 
bimetal elements and four sets of con- 
tacts. It is adjustable between the 
limits of 9 per cent and 55 per cent 
of the normal power rating of the heat- 
ing element, which is 1250 watts. It 
may or may not have detents. The 
operation is such that four times the 





FIG. 1—Quadruple power is applied au- 
tomatically by thermal switch until oper- 
ating temperature is reached in about 30 


sec. 
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tend to be equalized automatically. 

The varistors, shown in the photo 
graph, are in the form of disks pressed 
from a mixture of silicon carbide crys- 
tals (the critical ingredient), graphite. 
clay and water. After pressing to the 
required thickness, 0.023 to 0.035 in.. 
they are fired at 1135 to 1250 C. 
Molten copper is then sprayed on both 
sides to form electrodes. Terminals are 
then soldered on either side. These 
varistors are being installed in tele- 
phone sets at a rate of 5 million per 
year at Western Electric’s Indianapolis 
plant 








Thermal Switch Gives 30-Sec Range 


normal power is applied to the heating 
unit until the desired heat level is 
reached. If full heat is desired. normal 
power is applied continuously. How- 
ever, if a lower heat is needed, the 
power is applied intermittently so that 
the average dissipation brings about the 
proper temperature. 

Other advantages of the Super-Corox 
switch include even distribution of heat 
over the entire element area at all heat 
levels and adaptability to plug-in de- 
sign. Permanent rigid wiring may be 
used with plug-in elements so that the 
short circuits and open circuits caused 
by the flexing of flexible wires as used 
in conventional units are eliminated. 
This permits separate removal of the 
heating elements and other components 
such as the drip pan and supporting 
ring for easier cleaning. 

The circuit of the switch and heating 
element is illustrated in the diagrams of 
Fig. 2 which show the contract posi- 
tions for the conditions of off, initial 
fast heating. full heat and partial heat. 
The switch operates from a_ standard 
3-wire 118/236-volt single-phase circuit 
with a 2-wire connection to the heating 
element. The heating element is de- 
signed for normal operation on 118 
volts, and for fast-heating operation on 
236 volts. Operation is controlled by a 
knob. located in a convenient position 
for the user, to which is attached the 
input cam. 

Three bimetal strips are used. one for 
the main control. another for ambient 
temperature and the 
third for latch release at the end of 
the fast heat period. The heater of the 
main control bimetal strip is in series 


compensation, 


with the surface heating element. Inas- 
much as the same current flows through 
both, the deflection of the bimetal, and 
therefore the unstressed position of its 
contact, can be made a function of sur- 
face temperature within close limits. 
The unstressed position of the control 
blade contact is a function of the posi- 
tion of the control knob and input cam 








Varistors are installed in telephone s 
to make loudness relatively independe: 
of distance from central office. 


Heating 


plus the deflection of the ambient ten 
perature bimetal strip. Thus, the time 
at which these contacts separate is a 
function of control knob setting. an 


bient temperature and surface heate) 
temperature. The switch is calibrated 
by adjusting the position of the am 
bient temperature bimetal strip. 

The diagrams show the positions 0! 
the bimetal strips and contacts for the 
several conditions. In the off position 
contacts at A, B and C are open, with 
the contacts at D closed. When the 
switch is set to any operating positio 
by the user, the input ‘cam moves 
switch blades connected to L2 at 4 
LI at C, and both switch blades at B 
Note that contacts at A and B are in 
parallel and that a switch blade is avail 
able at C for a pilot light. The circuit 
is then from L/ through the contacts at 
C and D to the surface heating unit 
then through the heater on the main 
control bimetal strip and the contacts 
at A to L2. This places 236 volts acros- 
the heating unit and results in a powe! 
input of four times the normal power 
input or 5000 watts. 

Rapid heating takes place and whe 
the temperature reaches a value corres 
ponding to the setting of the control 
knob, heat produced on the main con 
trol bimetal strip causes it to deflect 
and open the contacts. The full curren! 
then passes through the parallel pat! 
and heats the latch release bimeta 
strip. The resultant deflection causes the 
latch to release and open the 236-volt 
118-vol 


circuit at E. A fast transfer from 23¢ 


circuit at D and close the 


volts to 118 volts at this point woul 
carry over the are and create a short 
To slow down the action and permil 
the are to extinguish before making 


contact with the 118-volt circuit, a smal! 


piece of sponge rubber, thoroughly) 
saturated with one of the silicones, i 
placed between the guiding walls of the 
latch chamber so that it operates in 
viscous-like manner. 

If the control knob is set in the hig! 
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position, the contracts at B remain 
closed so that voltage is applied con- 
tinuously to the heating unit. If, how- 
ever, the knob is set to a lower heat, 
these contacts open. In this case, the 





current flows through the contacts at A 
(with no parallel path). As the unit 
heats up, the control heater also heats 
up the bimetal strip and causes it to 
deflect. The point at which the contacts 
separate is dependent upon the un- 
stressed position of the control blade as 
controlled by the input cam. The action 


is then that the circuit is closed (on 


118 volts) until the proper tempera: ure 
is reached at which time the cir. uit 
opens until the bimetal cools down ind 
recloses the circuit. The cycle is en 
repeated. When the control knob js 
turned to the off position, the latcl. js 
relatched and the blade positions rey ert 
to those shown in the off diagram. 


Four operating conditions of the thermally-actuated switch for fast heating of 


electric range surface heating elements. Four times normal power is applied until de- 


[WO HIGHLY SENSITIVE GAGES are among 
the first applications of a new type of 
Designated as the T-42 
ionization transducer. the element is 


transducer. 
incorporated in the micrometer-com- 
parator and the differential pressure 
gage pictured in Fig. 1. The micrometer 


sired temperature is reached. On-off cycling is used for other than high heat operation. 








lonization Transducers in High-Sensitivity Instruments 


provides measurements in increments 
of a millionth of an inch without physi- 
cally contacting the piece being meas- 
meter 


ured. The pressure requires a 


differential of only 1 mm of mercury 


to produce a signal of over 8 volts. 


Both instruments are simple in design 
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At left, above, is micrometer-comparator incorporating ionization transducer. 
Also shown is a differential pressure gage that has a resolution of | micron of mercury. 
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RUN 


OTHER THAN 
HIGH AFTER 









when contrasted with conventional de 
vices of equal sensitivity. This simplicity 
is made possible by the high outputs 
obtained directly from the ionizatior 
transducer without intermediate ampli 
hers. 

The ionization transducer was dt 
veloped by the Decker Aviation Cor 
poration of Philadelphia after the dis 
covery that when a gas-discharge tub: 
containing two electrodes is exposed t 
a radio frequency electric field (betwee: 
the plates of a capacitor) a relativel 
high d-c voltage appears between the 
two electrodes. The magnitude of this 
60 and + 6 
volts as a function of the position of th: 
tube in the electric field. The effect ay 


voltage varied between 


pears to reside in the generation o! 
space charges within the glow discharg: 
and the pick-up of these charges b 
the electrodes acting as probes. The 
magnitude of the d-c output voltage i 
also a function of the excitation cond 
tions. Symmetry in the vicinity of the 
electrodes results in zero output voltage 
while any slight asvymemtry, due to a 
unbalanced field or other cause. pre 
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WHAT'S NEW IN MOTOR CONTROL? * * * GET IT FIRST IN CUTLER-HAMMER 


New Combination Starters in the Spectacular Line 
of Cutler-Hammer + x y% Motor Control 





~ 


installs easier 


at ees 


as te 
C-H 9591 
“i «COMBINATION STARTER 
Combines safety discon- ~ / . oe | Combines © circuit 
nect switch with motor 3 ; , breaker with the motor 
storter in a single unit. © starter in one compact 7 
NEMA 1 Enclosure ishere | ; ie unit. NEMA 12 Enclosure | 
illustrated. | ~ a 2 Ee is ; is here illustrated. 


C-H 9589 
COMBINATION STARTER 


+ 
$ 


Users have had many dramatic proofs of the ad- requires maintenance expense in 90% of its uses. 
vantages built into Cutler-Hammer * * * Motor Now combination starters are available in this 
Control. They know the three silver stars on the spectacular new line of Cutler-Hammer * * * Mo- 
Cutler-Hammer nameplate identify control equip- tor Control. Your nearby Cutler-Hammer Authorized 
ment that sets three entirely new standards of motor Distributor has been stocked and is ready to serve 
control performance and value. a you. Bulletin 9589 Starters in- 
Star #1: Amazing savings in in- _ b compennts . ee ne 
stallation costs which often ex- switch of advanced design wit 
ceed the cost of the control. [(@UM MM Geb:V uit. @ or without fuses. Bulletin 9591 
Star #2: Performance so uniform dies Starters are equipped with cir- 
= dependable that this control + +x ra cuit eensiene. rder now for 
often saves many times its cost rompt delivery. 

. MOTOR CONTROL = “CUTLER-HAMMER, Inc., 


by the production interruptions 


itavoids. Star #3: Life so greatly 
increased that this control never 


—i 4 

Full Three-Phase Protection 
Only three overload relays can give com- 
plete three-phase protection to avoid mo- 
tor burn-outs and their costly interruptions 
to production. And only Cutler-Hammer 
offers this complete three-phase protection 
in standard combination starters. You pay 
only for the third relay, nothing extra for 
special engineering or special enclosures. 
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Adjustable Load Sensing Coils 
The accurate adjustment of overload pro- 
tection permits motors to work harder with- 
out damage to motor windings. This is more 
important than ever with the newer type 
small frame motors. Adjustable load sensing 
coils in these new starters provide 3% 
loading accuracy instead of the 10% to 
12% accuracy in competitive control. 


1264 St. Paul Avenue, Milwau- 
kee 1, Wisconsin. 


Superlife Vertical Contacts 


Experienced control users insist on dust- 
safe vertical contacts. And now the famous 
Cutler-Hammer vertical contacts have been 
doubly improved. First, their new light- 
weight design cuts bounce to reduce arc- 
ing. Second, any arcing that might occur is 
now pressure-quenched. Compare per- 
formance and see the difference. 
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duces an voltage 
Voltages ot 


have 


output 


several hundred volts 


been observed and systems have 


been built whereby a movement of the 
discharge 


field. of 1 


voltage of greatet 


tube. in the high-frequency 


1000 mm produces an output 


) 


than 2 a dis- 


placement sensitivity of more than 2000 


volts: 


volts per mm. 


There are numerous configurations 


in which the ionization transducer 
Fig. 2. 


o 
= 


may 
be used. In high-frequency 
source S is connected to movable ring 
electrode RF glow 
tube. The other pole of the 
source is connected through capacitors 
C to internal electrodes A and B. The 
taken from the elec- 
B through 


surrounding the 
discharge 


output voltage is 


trodes A and resistors R. 
The source produces a glow discharge 
in the tube, which, if the ring electrode 
RF is located with re- 


spect to the electrodes A and B, results 


symmetrically 


in no potential difference between elec- 
trodes A and B. Capacitors C block the 
! and B 


prevent any 


d-c voltage developed between 
and the resistors R 
circuit of the 


short 
high-frequency voltage 
A and B. The voltage 


{ and B may be positive or 


arising between 
between 
negative depending upon the direction 
of asymmetry and of a magnitude di- 
rectly related to the degree of asym- 
metry. This arrangement is one of the 
least sensitive: 1 to 100 volts per in. are 


obtainable depending upon the total 
displacement to be measured. 

Fig. 3 shows an arrangement used 
for measurement of variation of capa- 


citance. Source S is connected to fixed 
external electrode RF. The other pole ot 


the source is grounded. Connecting elec- 


HENRY H. EMKER, Design Engineer 
Rapio FREQUENCY Laporatortiges, [we 


Boonton. N. J 


CALIBRATION of electrical measuring in- 


struments in many organizations has 
long been the task of engineers or tech- 
nicians because of the skill required in 
setting up and using precision instru- 
ments. power supplies. and other appa- 
his 


consuming 


ratus procedure has been time 


and expensive and a need 


has existed for the simplification of 
that they 


non-technical 


calibration 
could be 
operators. This led to the development 
ot a 


procedures so 
performed by 


self-contained. bench-size calibra- 


tion standard comprising all of the 


necessary circuits, power supplies, in- 


controls tor 


dicating instruments and 
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D-c output 


FIG. 2—Schematic basic 


ating principle of ionization transducer 


showing oper: 
When RF ring probe is at center of gas- 
filled tube, output is zero. But when probe 
is deflected, positive or negative d-c volt- 
age appears across terminals. 


trodes 4 and B to ground are capacitors 
C; and Ce. The output voltage is again 
{ and B through 
resistors R. A difference in the capaci- 


taken from electrodes 


tance between Ci and Ce» will result in 
a d-c output voltage, the magnitude and 
sign of which is a function of the rela- 
and Ce. Output 


voltages developed with this arrange- 


tionship between (C 
ment are independent of the absolute 
values of Ci and Ce and are a function 
only of their relative values. It_ is. 
therefore, possible to obtain the same 
output voltage for 1 mmf variation as 
for 1 mf variation of Ci and Ce or both. 
Sensitivities of 100 volts per mmf have 
been obtained. Output voltages of + 20 
volts have been observed. 

This basically is the system used in 
the micrometer of Fig. 1. When it is 
work, the 
gaging head is held stationary and the 


unit 


not desired to contact the 
is introduced be- 
tween it and the flat plate. Variation of 
the linear 


to be measured 


dimension being measured 


produces a change in capacitance by 


altering the gap between the work and 


the gaging head. In an alternative de- 


vu 
— 


AC-DC Instrument Calibration Standard 


accurately calibrating a wide variety of 
electrical instruments, including meas- 
urement of the resistance values of 
voltage multipliers and current shunts. 

The major design objectives included 
simplicity of operation for use by non- 
technical operators and adaptability to 
calibrate a high percentage of the elec- 
trical instruments normally used in fac- 
tories and laboratories. It was con- 
sidered essential that an effective inter- 


locking 


accidental damage to the standard or 


system be used to prevent 


being calibrated and 


to avoid injury to the operator. 


the instruments 


The calibration standard is contained 
in a bench-size cabinet as shown in the 
photograph. It comprises power sup 
plies for d-« 


direct currents up to 20 amp. a-c volt- 





voltages up to 2000 volts. 
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O-c output 





FIG. 3 


Circuit of this 
used in the micrometer-comparator ind 


general type is 


the pressure gage. Output is zero when 
capacitors C, and Co are in balance 


sign, the capacitance variation may 
obtained by contacting the work and 
mechanically varying a capacitor wit 

in the gaging head. In either case, thes 
capacitance changes act on the trans 
ducer in the aforementioned manne 

The power requirement for the trans- 
i small. 


tubes have been built requiring as little 


ducer is very Glow-discharge 


as 50 milliwatts. Measurment systenis 
have been constructed using a 9-volt 


battery as the power source for the 
radio frequency oscillator and the out 
put circuit (usually a cathode follower 

The weight and only of the 
itself, but also of the as 


sociated equipment can be kept cor 


size not 
vas tube 


respondingly small. It is possible to use 
one source for several tranducers, each 
performing unrelated — tasks, 
importance 


without 
interaction. Of primary 
relation to the power requirements, it 
that 
ditions of gas 


ean be shown under certain cor 


type, gas pressure 
geometry and excitation conditions. the 
ionization transducer is independent 

source voltage and frequency variations 


10 to 30 per cent of nominal 








alternati 


1500 volts and 
currents up to 20 amp. 


ves 
age 


up to 


Components and circuits were s 
that having a 
accuracy of 0.5 per cent could be cal 
brated. Surveys showed that although 


demand for greater accuracy does exist 


lected so instruments 


this degree of accuracy is adequate f 
the great preponderance of instrument 
in use. The instruments used as stand 
ards are adjusted to an accuracy 0 
better than 0.2 per cent when the equiy 
ment is calibrated. As an aid to obtair 
ing precision readings, these standard 
are equipped with mirrored scales an 


knife-ec 


\(mmeter 


lged pointers. 

shunts are made of mar 
adjusted to an 
The 


precision 


ganin and 
of 0.1 pel 
pliers are 


accurat 


cent. voltage multi 


wire-wound | re 
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How to Cut Costs 75%... 
with Tinnerman SPEED GRIPS”! 


Assembly and material costs cut from 12 cents to less 
than 3 cents—a saving of 75% on just one — appli- 
cation! That’s the Tinnerman SpeEED Nut Savings Story 
for the Automatic Radio Manufacturing Company, Boston, 
on its Custom-Bui_t Auto Rapio LINE. 


Speep Grip Nut Retainers replaced hard-to-fabricate tapped holes and weld- 
type nuts as the mounting fasteners on each set. SPEED GRIPS are quickly and 
easily snapped into square punched holes. No special tools or skills needed! Flat Wiest ciated teadeail disks 
Type SPEED Nuts also pene a vibration-proof attachment of speaker to baffle. ready to receive bolts in final 


assembly. 


Spreep Grips are applied by hand 
on this automobile floor pan. 


And here’s a “temper-saver” for the man who installs the radio in his car. 
SpeEED Grips have “mechanical hands” that hold the nut in bolt-receiving 
position for blind location attachments. What’s more, they “float” to com- 
pensate for any misalignment in mounting holes. 


There are more than 8,000 shapes and sizes of SPEED Nut brand fasteners to 
help you save assembly time, material costs and handling. Write today for your 
“SpeeD Nut Savings Stories” booklet of typical Tinnerman savings to industry. 


SpeEpD Grips furnish a firm 
TINNERMAN PRODUCTS, INC. ¢ BOX 6688, DEPT. 12, CLEVELAND I, OHIO sturdy attachment for television 


. c ass r 
Canada Sree Fasteners, Ltd., Hs — Ontario. Great Britain: Simmonds Aero hassis_mounting 
cessories, Ltd., Treforest, Wales. France: Aerocessoires Simmonds, S. A., 7 rue Henri 
Barbusse. Levallois (Seine). Germany: Hans Sickinger GmbH **‘MECANO”’, Lemgo-i-Lippe 


TINNERMAN Nua 


FASTEST THING (*N FASTENINGS 
RUC URED Dm LD mira 
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DESIGN TRENDS 





sistors have an accuracy of 


Q.1 per 
cent. Shunts and multipliers are con- 
servatively high  sta- 


bility over long periods of time. Over- 


used to obtain 


all equipment accuracy is 1 per cent 
for direct reading and 0.5 per cent 
with the use of calibration charts. 


voltmeters 
well-filtered half 
circuit Type 


Power for calibrating d-« 
is obtained from a 


wave rectifier using a 
836 tube and capable of supplying up 
to 2000 volts d-c. The ripple voltage 
than | ade 


quately low. Direct current for check- 


is less per cent and is 


ing d-c ammeters. milli-ammeters and 
microammeters, and also the Wheat- 
stone bridge, is supplied by a full- 
wave selenium rectifier fed by a 


12.6-volt 


age is 


transformer. The ripple volt- 


per cent at the full-load cur- 


and | cent for 
currents up to 10 amp. The filter cir- 
cuit consists of a swinging choke, an 
4000 mf and an 
output capacitance of 2000 mf. Both 
d-c power supplies are adjusted by a 


set of 


rent of 20 amp per 


input capacitance of 


variable autotransformers con- 
nected for fine and coarse control. The 
two d-« power supplies are fully in- 


dependent of each other and are used 


simultaneously for the calibration of 
watt meters. 
The a-c voltage and current sup- 


plies utilize potential and current trans- 
the 
50 to 400 eps to accommodate instru- 


formers designed for range from 


ments used at various power fre- 
quencies. As in the d-c power sup- 
plies, the a-c voltage and current are 
adjusted by a set of variable auto- 
transformers connected for fine and 


coarse control. 
\ Wheatstone bridge circuit is in- 
corporated for the checking of meter 


All necessary circuits, power supplies and standards for calibrating electrical meas- 
uring instruments are contained within this bench-size calibration standard. 





SIMPLIFICATION of production of com- 
plex. intricate parts usually considered 
castable only by the investment process 
method 
which combines the techniques of both 
the plaster mold the 


is claimed for new foundry 


and investment 
casting processes. Patents are pending 
on the Ellis named after the 
inventor J. S. Ellis of the Howard 
Foundry Co.. Chicago 39. The company 


process. 


operates one of the largest “lost| wax” 
investment foundries 

The company predis ts that the Ellis 
process will revolutionize the manufac- 


ture ot many 


casting 


electronic parts, such as 


microwave plumbing. and will replace 
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complicated brazed tubing assemblies. 
Microwave castings are said to be dense 
and will X-ray and Zyglo in- 
spection for cracks and porosity. Finish 
quality is high. A 


micro-in. surface roughness is consis- 


pass 


maximum of 30 


tently being obtained in the as-cast 
state. with values as low as 10 to 20 


micro-in. Dimen- 
sional tolerances are being held within 


~0.0015 in. and 


reached on occasion. 


per in. smaller. 

So far the company has cast by the 
process beryllium copper and aluminum 
alloys like 356, the principal material 


used in microwave plumbing. O ¢ 








Finer Finish and Accuracy by New Casting Process 


ELECTRICAL 





shunts and voltage multipliers u- 4 
with the instruments. With it, 


sistance from 1 ohm to 1 mego 


may be measured with an accuracy 
0.25 per cent. For greater sensitiy 


at resistance values up to 10 n 


ohms, an external galvanometer n 
be used. For ease in making resistar 
measurements rapidly, the galvano: 
eter circuit high 


currents and low 


has sensitivity 


low sensitivity as tl 
With this arrang: 
is possible to bring the ga 
vanometer to_ its 


quickly. 


Interlocking circuits were designe: 


current increases. 


ment it 


zero position ver 


to prevent 


the application of exces 


sively high voltages or currents t 
any meter. either those in the stand 
ard or those being calibrated. Relay 
and snap-action switches automati: 
ally de-energize voltage and = curren 
sources when a_ selector switch = is 
moved before returning the coarse 
control to zero. The power! supplies 
remain disconnected until the control 
is brought to zero at which time they 


are 


The 


d-c voltages existing at the terminals 


automatically reconnected. 


are discharged for potection of in 
whenever a 
the 
voltage control moved to zero, or the 
equipment is off. Also, the 
power supplies include voltage divid 


ers and series resistors for limiting the 


struments and 


operator 


selector switch is moved. coarse 


turned 


current to safe values. 


The calibration standard is com 
pletely self-contained and operates 
from the a-c power lines. A terminal 
strip is provided so that the a-c power 
supplies can be connected to power 
generators of other than line fre 
quency for the calibration of instru- 
ments at various frequencies. The 
standard is housed in an aluminum 


alloy cabinet with the front panel re 
cessed for the protection of the indicat 


ing instruments and the controls. 





Standard X-band, E-bend elbow 


for microwave plumbing. 
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How ISOMICA 
Works for Lefourneau-Westinghouse 


~ Pi ct ee 4 
irs of rugged duty are expected from giant earthmoving 2. That’s why LeTourneau-Westinghouse uses Mico’s ISOMICA 
equipment like this powerful, electrically operated LeTourneau- faced with Mylar* polyester film for transformer coil separator strips 
Westinghouse Tournapull with ''C" Scraper. Electrical insulation has (shown above). The use of ISOMICA electrical insulation means 
to be rugged, dependable. fewer line rejects, because of its higher minimum dielectric strength. 


mechanical and dielectric strength of ISOMICA-Mylar 4. In th generator rotor, too, ISOMICA-Mylar offers the many 


combinations make them very desirable for slot liners and separators advantages of a material that is more uniform in dimension and 
n 50 KVA #2 generator. Easy installation permits production savings. dielectric strength, with no high spots or voids, easier to work with 


ISOMICA, in its many forms, is only one of the electrical insulation materials — Class A to Class H 

manulactured by Mica Insulator Company. Special coating combinations of numerous base materials 
and impregnants can be produced to your specifications. Whatever material you need — standard or 
special — MICO makes it best. We manufacture it, cut it to size, or fabricate it to your requirements. 
We'll be glad to work for you. So let us know what your problems may be, or send us your blue 
prints. Write today. *Du Pont Trade-mark 


Schenectady 1, New York 
Offices in Principal Cities 
In Canada — Micanite Canada, Ltd., Granby, Quebec 


L Aettt OX ® (Laminated Plastic) * MWiCANITE © (Built-up Mica) + EMpiag © (Coated Fabrics and Papers) + 
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cimeco GM 


Gialaial 


The strenath 


tied tyrene 


campcoGM 


high gloss 


... SEE HOW HIGH GLoss CAMPCO. 


, 
i 


brilliant finish 


© unlimited styling iow cost vacuum forming 


Hot off the press is this folder about the newest thing in 
construction materials — High Gloss CAMPCO GM 

For here’s the new bright-and-gleaming high-impact 
sheet that’s tailormade for vacuum forming . . . that produces 
even the most complex shapes at high speeds on simple 
machines ...that’s made even more brilliant by forming... 
that actually competes directly, in appearance, with porce- 
lain enamel or the finest injection moldings. 

You can turn out beautiful display pieces, high-sell pack- 
aging, glistening kitchen and equipment and 
appliances. Even intricate designs and inserts present no 


bathroom 


CAMPCO Division 


Chicago Molded Products Corporation 


2715 Normandy Avenue, 
Chicago 35, Illinois 


Please send me your new folder on High Gloss CAMPCO GM plastic 


sheet 
Name 
Company 


Address 


problem with this low-cost, easy 
built-in strength and beautv. 

And here's the folder that gives you full details of th 
bright and colorful sheet. It tells where vou can use Hig! 
Gloss CAMPCO GM how to use it — what its propertic 
are... how it builds profits for you, even on pilot runs! 

Send today for your copy. The coupon below is for you 
convenience. And if you'd like to know how High Gli 
CAMPCO GM will work in a specific application, write us 
note on vour letterhead. You'll get expert suggestions wit! 
out delay 


to-torm sheet with 


AMPCO DIVISION OF 


CHICAGO MOLDED PRODUCTS CORP. 
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New Components 
and Materials 


TAPERED BUSHING WIDENS APPLICATION FOR FLEXIBLE COUPLING 


Use of a split-taper bushing enables a 
heavy-duty, quick-disconnect coupling to 

used to connect shafts of different 
izes. It also simplifies close-coupled 
mounting, since the bushing may be 
locked on the shaft by means of a cross 
bolt, and the coupling then drawn up 
by means of jack screws. 

The split-taper bushing is of one- 
piece construction, with a socket-head 
ross bolt across the compression slot. 
Iwo split-taper bushings are used to 
mount the coupling. one to the drive. 
the other to the driven, shaft. When the 
ack screws are drawn up. the tapered 
bushing hub is compressed by the 
matching taper of the coupling bore for 
a positive press fit on the shaft. All 
bushings are provided with standard 
kevWavs. 

The couplings. employing a special 
knob-disk flexible medium, are available 
in 8 sizes based on horsepower ratings 
up to 75 hp at 100 rpm. Designated the 
Q.D.. the quick-disconnect couplings are 
wailable with bushings in '4«-in. shaft 
diam increments over the entire bore 
range, 

Design features of the flexible mem- 
er enables the coupling to effectively 
bsorb shock, vibration, backlash and 
misalignment. A heavy, rubber-impreg- 
nated fabric disk is employed as the 
flexible member with semi-spherical rub- 


er knobs molded into the disk. Holes 


for the flange supporting bolts are lo 
cated through the knobs. 
When the coupling flanges are tightly 


bolted to the disk, the knobs compress, 
causing an increase in the shock ab- 
sorbing and damping properties of the 


disk. The compressed knobs also exert a 
gripping force around the bolts to pre- 
vent loosening. The knob-disk construc 


tion is said to eliminate need for lubri- 
cation or servicing. 

\bsence of mechanically moving parts 
and metal-to-metal contact is said to re- 
sult in a coupling impervious to mois- 
ture. dirt, and abrasive particles. Climax 
Metal Products Co.. 863 E. 140 St., 
Cleveland 10. Ohio. 

No. | 


MODIFIED SILICONE DIPPING AND IMPREGNATING VARNISH FOR CLASS B OPERATION 


Modified silicone dipping and impreg- 
nating varnish is said to substantially 
crease the durability of electrical 
equipment insulated with Class B var- 
shes. Identified as Sylkyd 1400 Var- 
h, it combines good heat stability 
th excellent bond strength and out- 
nding resistance to moisture, oil and 
lvents. 
ests indicate that the varnish has 
insulating life expectancy of 25 to 
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50 times that of good organic varnishes 
at the Class B hottest temperature of 
130 C. While not intended for use at 
Class H temperatures. the new varnish 
is said to stand up at temperatures in 
the range of 180 to 200 C for short 
periods. 


Applied to electrical equipment in- 


sulated with such materials as_ polv- 
ethylene-terephthalate film (Mylar) or 
silicone components. and wound with 


wire coated with Sylkyd wire enamel, 
Sylkyd 1400 varnish completes an in- 
sulating system which has good life at 
temperatures well above that specified 
for Class B systems in AIEE Standards 
No. 1. 


Indications are such systems will 
qualify for the Class F insulation listed 
in recently adopted Standards of The 
International Electrotechnical Commis- 


sion. (Class F is rated for hottest spot 
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Mle 


...@ 3-watt 


miniaturized axial-lead 
wire-wound resistor 


This is the actual size 
of the newest, small- 
est Blue Jacket — 
ready now to help 
solve your produc- 
tion problems! 





This power-type Blue Jack- 
et is hardly larger than a 
match head but it’s a rugged 
vitreous-enamel coated job 
built to withstand severest 
humidity performance re- 
quirements. Ideal for dip- 
soldered sub-assemblies 

for point-to-point wiring... 
terminal mounting 
and wiring 
boards. Low in cost, elimi- 


board 
processed 


nates extra hardware—saves 
time and labor in mounting. 


WRITE FOR ENG. BULLETIN NO. I11A 





Celene 





es 


Standard Resistonce Tolerance: —5$ 


SPRAGUE 


ELECTRIC COMPANY 


307 MARSHALL STREET * NORTH ADAMS, MASS. 
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SPRAGUE | WATTAGE | DIMENSIONS | MAXIMUM 
ey ee ere. 5 guage te lS 3 


temperatures of 155 C.) 

High bond strength, in combination 
with good solvent and excellent oil re- 
sistance, 


points to the use of the new 


varnish as an impregnating material 


for armatures, heavy-duty motors. and 
dry-type transformers. Typical proper 
ties include: 

Heat endurance . 


(determined on aluminum panels) 


Flex life. hr, 200 C L000 
250 ¢ 150 
Craze life. hr. 200 ¢ 2000 
250 C 800 
Dielectric strength. volts per mil. 
1 


} in. electrodes. 
Condition C-96 25/50 2130 
Condition €-96 25 96 1450 


Dielectric constant at 25 C 


60 cycles, Condition C-96/25 50 3.43 
10° eveles, 
Condition C-96/25/50 540 
Thermal life. hr, C 
300 a 
225 2200 


rhe electrical properties listed above 
were measured on varnish-coated Fiber 
glas cured 16 hr at 150 C. 

Sylkyd 1400 Varnish is supplied as a 
K) per cent solution in 


resin solids 


xvlene and Solvesso No. 3. at a viscos 





itv of 400 to 800 centipoises. It dries 
. 
. oO 
\ \ 
> \ Yo SILICONE 
00 | i) \ Leutl, 
‘ \ 
SYLKYD 
+a 
= ye AN _o } 
} 
ELECTRiK FE 
OF VARNISHES ) 
Ni 
20¢ 230. 
within | hr at 300 F and cures in 10 


to 12 hr at 300 F. 
Midland, Mich. 
No. 2, 


Dow Corning Corp. 


MINIATURE INDICATOR 
LAMP FOR APPLIANCES 
WITHSTANDS 600 F 


Because it will stand temperatures 


nearly twice as high as conventional 
miniature lamps (600 vs 350 F). 


indicating 


small 


lamp is expected to find 


wide use on waffle irons, electric cas- 


seroles, and other appliances. 


Designed to show whether a device 


is turned off or on, the 


of a small glass bubble sealed around 


lamp consists 


ELECTRICAL 





a coiled filament, with two rig 
protruding on the base. Inste id 
using a conventional screw or | 


pits 


yvonet 


base. with their heat-sensitive —asing 


cement and soldered connection-. th, 





new construction employs the two bar 
Phese 
terminals. or pins, which will plug int 
appliance 


wire pins for electrical contacts. 


sockets, are identical in size 
with the pins on miniature electroni 
tubes 

In addition te heat resistance. the 
bulb is said to have great resistance t 
shock and vibration. Also, 


plications, it permits the exact position 


some ij) 


filament 
Although the new construction is ex 


ing and orientation of the 


pected to be adapted to a wide range 


miniature lamp types and sizes, it is 
currently available in a 2.5 volts. 
3000-hr-life Bulb has a 


‘4e-in. diam, and a maximum overal 
length of '%46 in. 


amp, lamp. 


Lamps now are being produced on 


limited scale. General Electric Co 
Nela Park. Cleveland 12, Ohio. 
No. 3 


TIME DELAY RELAY HANDLES 
30-HP MOTOR LOADS 


Capable of handling up to 30-hp motor 


loads directly, new time-delay relay 
eliminates need for separate contactor 
Any delay from 1% to 6 see may be ob 
tained for all standard a-c_ voltage: 
(120. 240, 060 volts, 60 eycles). Motor 
relay is also available for other tre 
quencies. and for d-c. 

In addition to its other applications 
relay 


has proved especially usetul 


conjunction with the Unibrake mot 
(Master Electric Co., Dayton, Ohio 
This new brake motor-relay 


combin 
braking for 


requiring a 


tion provides dynamic 


motors without separalt 


d-c source. 

The motor is built’ with a_ brake 
winding superimposed upon the stato! 
winding of a conventional squirrel cage 
Relay be de 


motor, operation can 





MANUFACTURING 


MARCH 


Saved... 


the KODAK 
CONTOUR 
PROJECTOR 


1955 


ee a a 


296 pieces per 


Like many another manufacturer, 
the Hoover Company, Canton, 
Ohio, has its rejection problems. A 
typical one involved a flexible, rub- 
ber-like “litter picker’’ used in its 
vacuum cleaners. Although toler- 
ances ranged from .085” to .101’, 
rejects ran as high as 30%. 

To solve this problem, Hoover 
employed a Kodak Contour Projec- 
tor to measure the parts, plotted re- 
sults in accordance with modern 
methods of statistical quality con- 
trol. Based on these studies, altera- 
tions were made in the cutting tool 
and the holding fixture for the part. 
Rejects dropped from 30% to less 


thousand! 


than 14 of 1%. Savings amounted to 
296 pieces per thousand. 

“Optical gaging with the Kodak 
Contour Projector," say Hoover engi- 
neers, ‘eliminated incorrect readings 
caused by mechanical distortion of the 
parts. In addition, optical methods of 
measurement proved from 4 to 5 times 
faster than conventional gaging tech- 
niques.” 

Your own production measure- 
ment or inspection problem may 
similarly be solved by optical gag- 
ing with a Kodak Contour Projec- 
tor. To find out more about it, send 
the coupon for your copy of “The 
Kodak Contour Projector.”’ 


EASTMAN KODAK COMPANY 


Special Products Sales Division, Rochester 4, N. Y. 


Please send me a copy of your booklet, ‘The Kodak Contour Projector." 


NAME 


SS ' 





COMPANY 





STREET . 





STATE ances 


(Zone) 
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to 
Remember 




















































































































scribed by reference to the typical wir 


inging diagram. showing drum switch 
control of this new motor. Each time 
the drum = switch is operated to the 
position, the time delay 
brake 


winding. The relay automatically dis- 


motor stop 

relay closes. energizing — the 
connects the brake winding 1!» to 6 se 
later (depending upon relay setting). 
\ locking-type rheostat screwdriver ad-* 
justment is provided for selection of 

the timing period. Similar connections 
are made when an_ across-the-line 
starter controls the motor. 

The relay may also be used as a 
“single-pulse” time delay. Each mo- 
mentary closing of the pushbutton 
causes the relay to close, connecting 
the line to the controlled equipment. 
automatically disconnects the 


l,, to 6 sec 


Relay 
circuit later, depending 
upon the setting. 

For repeated cycling, with external 
closed. the relay 


contact repeatedly 

















































For over three quarters of a 
century, the Seymour trade mark 
has been a symbol for the finest 
quality NICKEL SILVER — PHOS- 
PHOR BRONZE — BRASS — 
NICKEL ANODES — BRIGHT 
NICKEL PROCESSES — WELD- 
ING RODS and other non-ferrous 
products. 


It has also been a symbol for 
Seymour SERVICES — speedy, 
same-day acknowledgment of 
orders and_ inquiries — expert 
engineering and metallurgical 
help in selecting and specifying 
non-ferrous metals for special 
applications. 









Fine, dependable products and 
fast, friendly service... these 
are the qualities which have 
made the Seymour sunburst a 
trade mark to remember. 







3 PHASE 
440 VOLT LINE 
























In the months ahead you will 
see and hear a lot more about 
Seymour and the products it 
manufactures. The news will 
come from Seymour distribu- 






tors and Seymour represen- 

tatives. 

Watch for it. Listen for it. 
MARK IT WELL! 
































THE SEYMOUR MFG. CO. 
500 FRANKLIN STREET 
SEYMOUR, CONN. 


NEW YORK SALES OFFICE: 
CHANIN BUILDING — CABLE, SEYMOURCO 
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closes and drops out at intervals of 
to 6 sec as required. 

Features include contact capacity to 
make and break the substantial cur- 
rents developed in motor windings: 
double-break silver contacts with wip- 
ing action; and clapper-type magnet 
with Ojilite bearings as pivot. Also. 
vacuum-impregnated coil and low-loss 


ELECTRICAL 


silicon steel magnet frame. The ‘el, 
phone-quality capacitor conforn. 4 
JAN-C-62. Creepage distance (di 
between opposite polarities) is sa 4 
be well in excess of NEMA and Lice; 
writers’ Laboratories requirement- {o; 
600 volts. Automatic Switeh Co. 39) 
Lakeside Ave. Orange. N. J. 
No. 4, 


MOLDED V-BELT DRIVE GIVES 
GREATER POWER CAPACITY 


Design of Poly-V belt is said to ve 


substantially more traction contact 
area between belt and sheave than « 

parable V-belt drives. A single, endless 
rubber belt across full width of sheave 
the Poly-V has a series of parallel \ 
ribs molded lengthwise around its 

side circumference, and an_uninte) 
rupted. high-strength member of syn 
thetic cords across its entire width. Its 
sheave grooves are designed to mate 
precisely with the belt ribs, and since 
the single belt covers the full width 
of the drive member. the load is dis 
tributed equally over the entire driving 


surface. As a result, manufactures 
states, it gives up to 50 per cent greater 


- : ! 
horsepower than a conventional mul 


f 


tiple V-belt 


width. or equal horsepower with 's les- 


drive having the same 
sheave width. 

Design features of the new belt 1 
duce face pressure, giving longer lit 
Also. the full driv: 


width and the total traction surfa¢ 


to belt and sheaves. 


contact prevents belt turnover and pr 


gressive sinking in sheave groove 


Eliminated are belt matching problen 


common to multiple V-belt applic 
tions. 

Poly-V is available in two cross-se 
tions: Nos. 187 and 375. 


sizes meet all drive requirements frot 


These tw 


3-in. pitch-diam sheaves and 50-in. belt 
pitch lengths upwards. Poly-V No. 18 
is designed for applications where A 
B, or C section multiple V-belts woul 
be used: No. 375 for C, D. or E sectio 
multiple V-belt applications. Belts ani 
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Whatever the job... PERMACEL TAPE 


PERMACEL 2 IN 1 ELECTRICAL TAPES are specified by Hoover PERMACEL 2 IN 1 ELECTRICAL TAPES provide a quick and 


for a variety of uses in the production of its new line of motors. permanent method of splicing external winding leads to the coils. 


PERMACEL 2 IN 1 ELECTRICAL TAPES are used for binding PERMACEL 2 IN 1 ELECTRICAL TAPES are self-sticking and 


end turns where space is limited and end shields must fit closely. heat curing. There is a tape for every need of the motor industry. 


Peemacet 


Many jobs can be done faster, better, easier, with self-sticking tape...write Permacel Tape Corporation, New Brunswick, N. J. 
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sheaves in a range of sizes are avail- 
able. Manhattan Rubber Div., Ray- 
bestos-Manhattan. Ine.. Passaic, N. J. 
r No. 5, 


PLUGS AND RECEPTACLES 
HAVE CIRCUIT-BREAKING 
FEATURES 

Providing safety without additional dis- 
connect equipment, Series M54 Arkite 
plugs and receptacles are designed for 


use with portable electrical equipment. 
The heavy-duty units feature pressure- 




































































































































































TRU-OHM POWER RHEOSTATS are 
more and more in demand and there 
are many reasons. These include 
finest quality, better service, and 
delivery; UL approval; variety from 
25 watts up; fairest prices; AND 
TRU-OHM expedites for YOU... 
TRU-OHM ships on time. / 






























































We invite your inquiry. Have 
you received our latest cata- 
log? WRITE TODAY! 


























PRODUCTS 
Division of Model Engineering & Mfg., Inc 
General Sales Office: 

2800 N. Milwaukee Avenue, Chicago 18, lil. 
“Largest producers of wire-wound 
resistors in the U.S.A." 


MANUFACTURERS: Power Rheostots, Fixed Resistors, Adjustable 
Resistors, “Econohm” Resistors, “Trv-rib" Resistors 









































connector wiring, interior assemblies 
that can be interchanged with a screw- 
driver, and full 30 amp capacity at 
600 a-c or 250 d-c. Other improvements 
include use of a new aluminum alloy 
that resists corrosion and does not chip 
insulation with 
high are resistance and low moisture 


under heavy usage; 


absorption; and a cable entrance held 
water-tight by a rubber cable bushing 
secured by a combination gland nut 
and strain relief clamp. 

When disconnecting energized mo- 
tors or appliances. the are formed by 
pulling the plug is instantly snuffed 
in the deep. confined insulated arcing 
chamber while the plug contact is still 
a considerable distance inside. The arc 
cannot travel over to the other side of 
the circuit or to the housing. 

The new. series ts provided with 
spring-screw pressure connectors that 
clamp cable leads in’ place, making 
need for soldered connections optional. 
By merely sticking cable leads into the 
connectors and tightening the screws 








the plugs and receptacles are wire. j, 


place. For soldered connections, so) e; 
is dropped into the well of the pres. ir 
connector; then the leads are ins¢ 


and tightened. 


ed 


To provide a safe installation wher 
the receptacle is mounted on a port 
able device and the plug is alive o, 
“hot.” the interior assemblies of each 
unit can be reversed with a= screy 
driver. This makes it possible to safel, 
feed a normally “dead” receptacle fr: 

a “hot” plug. in perfect safety wii! 
no exposed energized contacts. Crou: 
Hinds Co.. Wolf and Seventh Si 
North, Syracuse, N. Y. 


No 6 


GLASS-TO-METAL TERMINALS 
USE SPECIAL GLASS 


New glass for hermetically sealed ele: 
trical feed-through terminals is said t 
possess outstanding electrical an 
physical properties. Designated a+ 
\-24, the new glass is available in al 
standard models and electrodes (pins 
made by the company. It has a char 
acteristic green color making it easy t 
distinguish. 

In laboratory tests, the glass had ar 
insulation resistance of 100,000 meg 
ohms at 150 C. It is said to be highly 
resistant to thermal and mechanical! 
shock; compared with ‘conventiona 
glass used in feed-through terminals, it 
also has greatly improved flash-over. 

In conjunction with the new glas- 
designated T. P. (Torture-Proof) 
new alloy pin has also been developed 
Combined with a mild steel cap and 
\V-24 glass, it is extremely corrosion 
resistant. Hot solder dip is used ir 
manufacturing for better electrical con 
ductivity. salt spray resistance and ease 
of soldering to the hermetic unit 
Fusite Corp.. 6028 Fernview Ave., Cin 
cinnati 13, Ohio. 

No. 7 


CAPACITOR-START, 
SPLIT-PHASE FHP MOTORS 


Redesigned line of small fractional 
horsepower single-phase motors, 144 hp 
and smaller, includes capacitor-start 
and split-phase types. New features in 
clude shallower endplates to materially 
reduce length, and ample ventilating 
openings located below centerline for 
effective dripproof construction. There 
are no ventilating openings in the 
frame, which is of heavy rolled steel. 
Sleeve-bearing motors are lubricated 
by means of felt packing, cut to speci 
fied shapes and inserted in specially 
designed bearing housings with inner 
and outer seals. This type of construc 
tion effectively prevents oil leakage and 
assures a constant supply of oil te 
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OSTUCO MEANS... 
COMPLETE 
SINGLE-SOURCE-SERVICE 
FOR SEAMLESS AND 
ELECTRIC WELDED TUBING 


Your drawing board ideas become parts faster with 
Ostuco Tubing. Better quality and better looking parts 
lighter, stronger and from 20% to 50% lower cost. 


Write one order, get one bill with the responsibility 
clearly fixed. Yes, Ostuco’s single-source-service operation 
under-one-roof with unified production control, 

eliminates shipments from plant-to-plant . . . greatly 
reduces rejects . . . prevents error. No matter what type 
business you’re in, you can’t afford not to use Ostuco 
Tubing. Let us prove it! Send for our catalog, or 

submit your blueprints for prompt quotation. 


Spinning 





it 


SHELBY. ona 





OSTUCO TUBING | 210 scamess ruse orvision 


of Copperweld Steel Company ¢ SHELBY, OHIO 
Birthplace of the Seamless Steel Tube Industry in America 
SALES OFFICES: BIRMINGHAM * CHARLOTTE * CHICAGO 
(Oak Park) © CLEVELAND * DAYTON * DENVER * DETROIT 
SEAMLESS AND (Ferndale) © HOUSTON * LOS ANGELES (Beverly Hills) 
ELECTRIC WELDED LOUISVILLE © MOLINE * NEW YORK © NORTH KANSAS CITY 
PHILADELPHIA © PITTSBURGH * RICHMOND © ROCHESTER 
STEEL TUBING ST. LOUIS © ST. PAUL © SEATTLE * TULSA * WICHITA 
—Fabricating CANADA, RAILWAY & POWER ENGR. CORP., LTD. 


and Forging EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 
117 Liberty Street, New York 6, New York 
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HOW CHACE THERMOSTATIC BIMETAL 
CONTROLS TEMPERATURE | 


IN THE | 
fimerican Beauty § 


STEAM-DRY IRON 


Product of American Electrical Heater Co., 
Detroit 12, Michigan 


This latest model American Beauty Steam-Dry Iron offers 
an exclusive feature which permits variable regulation of steam 
volume for better performance, easier ironing. Manufactured 
by the oldest producer of electric irons, this iron incorporates a 


quick-response type thermostat with stainless steel contact blades 
and silver contacts. Naturally, the American Beauty relies upon 
Chace Thermostatic Bimetal elements for accurate control of 
ironing temperatures. 


HOW IT WORKS 


The control knob (A) is mounted on a shaft in a horizontal 
position, threaded through a hexagonal adjusting nut (B). When 
the knob is set for the desired temperature, the stainless steel 
leaf spring (C) is a fixed distance from the Chace Bimetal element 
(D). As the appliance heats, the bimetal deflects upward until 
the ceramic button (E) engages the top spring (C), breaking the 
circuit at contacts (F). The Chace Bimetal element is calibrated to 
deflect through a cycle of 30 degrees, with a maximum deflec- 
tion of .00002-inch. When the ambient temperature lowers, the 
circuit is again closed and the appliance begins to heat. 

American Electrical Heater Company is one of hundreds of 
manufacturers who specify Chace Thermostatic Bimetal for 
dependable heat control. Our new 36-page booklet, “Successful 
Applications of Chace Thermostatic Bimetal,” is filled with inter- 
esting applications and complete engineering data to aid the 
designer of thermally responsive devices. Write for your free 
copy today. 

W. M. Chace Company supplies Thermostatic Bimetal in 29 
different types, in strip, random lengths or in completely fabri- 
cated elements, made to your design. 


W. M. CHACE CO. 
EY c Ve UP Met V Ors 
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the bearings at all times. 
Quick-break switch and ther 
overload protector are securely 
tached to the terminal board, which: js 
mounted inside the stator frame. t 
eliminating all internal connections to 
the endplates. The terminal board 


can be removed by merely loosening 
two screws, for ease In connecting the 
motor to the line These compact 
motors are available with either sleeve 
or ball bearings and rigid or resilient 
bases. Rigid-base motors have the base 
welded directly to the frame for maxi- 
mum strength. Wagner Electric Corp.. 
6400 Plymouth Ave. St. Louis 14. Mo 
No. 8 


MAGNESIUM-OXIDE 
INSULATED, METALLIC-CLAD 
THERMOCOUPLE WIRE 


Thermocouple and thermocouple ext 
sion wires. designated Ceramo. consist 
of magnesium-oxide insulated. metalli 
clad wires extremely small in diameter. 
rugged, and readily formed. Thermo 
couple wires are made in lengths up to 
30 ft: extension wires, in varving 
lengths up to 2000 ft, depending upon 
the type of metal tubing and outside 
diameter. All are made to standard 
ISA calibration accuracies. 

Extensions or thermocouples made of 
Ceramo wires can be formed easily 
any configuration without short-circuit- 
ing and can be bent on a radius as 
small as their diameter. The durability 
of the outer metal tube makes conduits 
unnecessary. It will withstand pres 
sures up to 40.000 psi. 

To increase life of the  onductors. 
tubes are made of metals suitable for 
various requirements, including high 


resistance to moisture, chemicals. 


ELECTRICAL MANUFACTURING 








Fiberglas=base varnished 
cloth now can be used for 

all classifications. Now priced 
competitively with organic 
materials, yet it resists heat 
and moisture far more 
effectively. Available trom 
your distributor in both | 
organic and inorganic 
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NEW HiI-VOLTAGE 
SELENIUM RECTIFIERS 





at low prices 


Highest quality and low prices seldom come to- 
gether—but you get them in these new UNION 
Tubular Selenium Rectifiers. 

The secret lies in a new manufacturing process 
perfected by Union Switch & Signal engineers, 
the original developers of the copper-oxide rectifiers more than 30 
years ago. Higher quality selenium discs are now being produced 


with greater precision and at lower cost than ever before. 






You can snap these rectifiers into your circuits with standard 


fuse clips or solder in with pig-tail leads. They outlast rectifier 





tubes, stand up better under vibration, use less power and give 










trouble-free service .. . all this at low cost. 


Maximum peak inverse voltages run from 36 to 9360 volts with 
condenser input filter. Maximum DC current rating is 2.5 ma., but 
other current ratings can be supplied on special order. Stacks may be 
combined in series, as full-wave bridge circuits, or as voltage 


doublers. 


Send for complete specifications. These new UNION Selenium 













Rectifiers can lower your costs and give you the big advantage of 
rugged, trouble-free operation. 


EXPLODED VIEW showing symmetrical arrangement of selenium 


0H cells (spacers not required), spring-loaded in a tough, durable 
phenolic tube. 


GENERAL APPARATUS SALES 


UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 





PITTSBURGH 18 SN PENNSYLVANIA 








NEW YORK HARTFORD BALTIMORE CHICAGO ST. LOUIS LOS ANGELES 
IVanhoe 3-2424 JAckson 9-3122 VAlley 5-3431 LOngbeach 1-3042 JEfferson 5-7300 Clinton 6-2255 
(Hempstead) (Wethersfield) 
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The « m 
bination of magnesium-oxide insulation 
and metal tubing overall is said 


atomic radiation or abrasion. 


possess an outstanding temperat ire 
rating. 

The thermocouple wires are made 
in iron-constantan, chromel - alunel. 
copper-constantan, chromel-const in 
tan, and platinum-rhodium platinum 
The hot junction for any of thes 
thermo elements can be twisted 
butted, silver-soldered, or welded 
Wires are sheathed with seamless t 
ing of stainless steel (Types 304, 310 


cae 
=< 
Dp 


and 347). Inconel, aluminum, or cop 
per. They are made with 30, 22 and 16 
gage conductor material and overall! 
diameters of Ms, 44 and 14 in. re 
spectively. 

The thermocouple extension wires 
are made in iron-constantan, chrome! 
alumel, or copper-constantan, with 
copper-nickel alloy, plain or galvanized 
cold drawn steel sheath overall. They 
are furnished with 20 and 16 gage con 
ductor material, with overall diameter- 
of 4g in. and 4 in., respectively. 

Ceramo is made also in single con 
ductors or  multiconductor cables 
Thermo Electric Co., Inc., 109—S5 St 
Saddle River Township, Rochelle Park 
Post Office. N. J. 

No. 9, Re 


COPPER-CLAD RESISTORS 


Molded fixed-composition resistors it 
combination with copper clamps or sup 
ports. so that they can be mounted 
directly on metal chassis or panels, are 
designated Types GM and HM. The 
copper supports provide rigid mounting 
and efficient heat transfer from the re 
sistors to the metal chassis or panels or 
which they are mounted. 

When mounted on steel panels at 
least 4 in. sq and 0.050 in. thick wit 
an ambient temperature of 70 C, Type 
GM resistors have a continuous wattage 
rating of 3 watts; for Type HM re 
sistors, the rating is 4 watts. In the low 
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COST -SPACE-CAPACITY 


SAVE DOLLARS ON INITIAL COSTS 


With 9 magnetic starters to select from you won't have 
to throw away money on expensive starters that are too 
large for the job. You save on one or a dozen starters... 
up to 25 % in starter costs. For proof, compare prices of 


the Furnas Electric series YE starters with average size 2. 
TROLLERS . 


hd models available from 1 to CONSERVE VALUABLE SPACE 


Furnas Electric makes more stock sizes of starters in the 
1-50 hp range than any other control manufacturer. By 
selecting the exact size starter for your service require- 
ments you'll pick a starter that is more compact. Ona 
10 hp application, for example, you would select a type 
YE starter instead of the size 2 starter that is about 40% 
larger. 


iia MATCH YOUR STARTER TO THE JOB 


N in-between si in th ; electri 
Sia neha ie aimemmnate Many in-between sizes in the broad Furnas Electric starter 
motors on air compressors line will help meet most of the full range of your control 
systems. . ¥ . : 
requirements. Now you can pick a motor control that is 
best suited for the particular service conditions . . . with 
no wasted capacity. 


PUSH BUTTONS . 


wrap-oround covers for easy wiring, 
sturdy die cast ends, up to 9 units 
high. Individual buttons for front or 
back mounting. 


Furnas Electric Company offers over 2700 
items of motor control. Included are Foot 
Switches, Master Switches, Limit Switches, 
control panels and other special controls for 
all industries. 


Send for your copy of the 140-page Cc OMPANY *e - 


Furnas Electric catalog today. ‘ > se 
Write to Furnas Electric Company, i 
1024 McKee Street, Batavia, Illinois BATAVIA, ILLINOIS. 
or contact your nearest Furnas : 
sales representative ath} 

SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES 


Sat 


vit Ente aaah 
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trully Rectifiers now available 
for continuous operation at 150°C 


“Hellishly High” is used in a comparative sense, operating with an a-c input of 52 volts under a 
of course. But the fact remains: Bradley's SS series resistive load of 50 milliamperes. Available cell sizes 
of high-vacuum processed Selenium Rectifiers was range from 3/16” diameter to 5” x 6” plates. 
developed to perform as rated at ambient tempera- : S : 

I . | Our representative will be glad to discuss the 
tures of 150° C. 


; application of Bradley High Temperature Recti- 
Life tests have passed 4200 hours at 150° C 


, ities . das fiers to your application. Curves showing test 
without any indication of cell deterioration. The 


. > . — . > . ome 
units undergoing tests comprise four Bradley SS results are available upon request. Please write 


series R-cells. experimentally rated at 13. volts, for them. 


SEE US AT I.R.E. NATIONAL CONVENTION BOOTH +722 @ SOUTHWEST I.R.E. CONVENTION BOOTH #13 


PACOUUM - PROCESSED — FOR PERFORMANCE AS RATED 


Manufacturers of Metallic Rectifiers and Photoelectric Cells 


BRADLEY LABORATORIES, INC. * 168A Columbus Ave., New Haven 11, Connecticut 
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resist. ce Values, increased wattage 








sie | 










ratine~ are feasible. 








[\oe GM. copper-clad resistors are 
availatle in all standard NEMA, JAN- 
2] and MIL-R-11A © resistance 


values and tolerances from 2.7 ohms to 


a standard of 
precision for 





»? megohms inclusive. Type HM resis- 






tors are available in the same standard 





values and tolerances from 10 ohms to 







2? me gohms inclusive. 
Standard color-code is used to indi- 







eate nominal resistance values and tol- 
erances. The resistors are smaller than 







conventional wire-wound units with 
comparable ratings and are relatively 
non-inductive. Allen-Bradley Co., 136 
\ Ave.. Milwaukee 4. Wis. 
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COMPRESSION-TYPE 
THREADED-END SEALS 









Designed for use on capacitors and 
other tubular components. hermetically 











HEXAGON CAP NUTS 
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oo 

sealed terminals feature threaded bar- ' 

rels. Three standard types are available: A LU M l N U M N UT S 

flared-tubing. lug. and grooved-flange 

types. Due to its rugged construction. Fifty years of manufacturing “know-how” 
stand behind Fischer brass and aluminum 
supplies precision turned nuts at prices 
competitive with those produced by other 
New economies in assembly operations are 
possible with Fischer nuts because each is 

seal will withstand sssure changes. HEXAGON NUT : 

Ot ee ae ee ears both sides...tapped to Class 2 tolerances. 

shock and vibration. All metal parts 


nuts. Combining this experience with 
special high-speed machinery, Fischer 
ee 3 
aay methods ... cuts normal delivery time to 
By , KNURLED THUMB NUTS absolute minimum. 
CF Oe 

burrless ... tapped square with the face 
DOUBLE CHAMFERED cleaned and degreased... countersunk on 
ire tin-dipped for easy soldering. In (YY) Specify Fischer turned brass and aluminum 
iddition to standard types, special nuts to fill all of your requirements. An ex- 
















constructions and diameters can be sup- SINGLE CHAMFERED tensive line of standard nuts is offered, and 
plied. Electrical Industries. 44 Summer HEXAGON NUTS “specials” are produced with speed and 
\ve.. Newark 4, N.J. economy... many types so reg- 





No. 11 ularly that they have virtually 


become “‘standards” at Fischer. 













INSULATED MAGNET WIRE 

WITHSTANDS 150 C 

HOT-SPOT TEMPERATURE 

en are ; es 2 
ature of Alkanex magnet wire is a 


thin-film. polyester-tvpe of insulation od 


ith high-heat-resistance properties, as 
SPECIAL MFG. CO. 
421 MORGAN ST. e CINCINNATI 6, OHIO 





Write today for new complete catalog. 





















ell as excellent resistance to abrasion 





id solvents. The tough high-tempera- 










re film-insulated wire was developed 
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FOR HIGH RELIABILITY 


‘Tue Newest in G.E.’s wide germanium rec- 
tifier line is the 1N315. Specifically de- 
signed for high operating temperatures— 
up to 85°C.—and for low reverse current. 
(Note: The 1N315A exceptionally 
low-leakage design is also available.) 
Ideal for use in magnetic amplifiers or 
other circuits where low-leakage cur- 

rent is important. Write today for 
details. General Electric Company, 
Section X8035, Germanium Prod- 


ucts, Electronics Park,S yracuse.N.Y. 


Production quantities are 
now available! 


~ 


SPER 
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AT HIGH TEMPERATURES... 


NEW G-E GERMANIUM 
JUNCTION RECTIFIER 


(Resistive or Inductive Load) 


LAGE RL Te ERE NO PECK 


55°C 
Maximum Allowable Peak Inverse Voltage 200 
Maximum Allowable D-C Output Current 100 
Maximum Full Load Forward Voltage Drop 48 
Continuous Reverse Working Voltage 150 


Minimum Forward to Reverse Current Ratio 2000 
(Average Forward/Average Reverse at Full Load) 


Maximum Operating Frequency (70% Rectification 50 
Efficiency ) 


Storage Temperature 


Sun Mon Tue Wed Thu Fri Sat 


L123 4 § 

6 7 8 9101112 

@ Tell your secretary to 13 141516171819 
») 2: y) 

mark the calendar now. 20 21 22252425 26 
See the G-E Germanium 
Products Exhibit at I.R.E. Convention, 
Booths 192 and 194 at Kingsbridge 


Armory, N.Y.C. March 21st to 24th. 
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Perfect in room 
air conditioner 
applications 












































































Many successful 
fan applications 





































Potential savings 
in your product! 






Look closely... 
this new LOYD SCRUGGS 
6-pole shaded pole motor 
may be your answer! 


This new motor is typical of Scruggs’ fast-growing versatility in the 




















fractional horsepower motor field. 











The precision standards of Scruggs motors, proven in Dictaphones and 





many other famous products, are more rigid than ever. And new plant 





facilities now permit faster deliveries, wider scope and lower pricing. 








Take advantage of this custom-built motor service at stock motor prices. 





Develop better products at lower cost! 


WE’LL SEND YOU a sample motor built to your specs. Write today 
for detailed Data and Performance Chart. Immediate service! 





CHECK THESE QUALITY FEATURES: 
1. Copper-weld rotor for uniform 4. Extremely quiet running 
performance 


5. Rotor electronically balanced 


2. Long-life sintered bronze bearings 6. Double varnish impregnation 





3. Extra large oil reservoirs 7. Design practically eliminates AC hum 


You con stoke Your Aepitilion on eruggs Mola 


" Kod Glrug g2 COMPANY 


Mo.—A Dozey Oe ae Subsidiary 


MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 
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ELECTRICAL 


for use in motors, transformer- and 


other electrical equipment Ope: ating 
105 C. It has the ability to vith. 
stand “hot spot” temperatures |p to 
150 C and has 


electrical, and 


above 


outstanding phy -ical. 
thermal propertie-. Ir. 
use provides opportunities for redu tion 
of motor sizes and weights for Class B 
operating temperatures, 
in round sizes No. 13 AWG. througt 
No. 26 AWG with single and heayy 
wall film thicknesses. General Ele. tr) 
Co., Bridgeport 2, Conn. 
No. 12, | 


It is avai ible 





PLASTICS ELECTRICAL TAPE 


{ L-approved plastics electrical tape is 
0.007 in. thick, with a dielectri 
strength of 1000 volts per mil of thick. 





ness, average. Its tensile strength is 2 
psi in width, min; stretch is 150. per 
cent min; and adhesion to high polished 
surfaces is 30 oz per in. width. Tape 
comes in 10-roll dispenser cartons 


in. wide, 20 ft per roll; or in individual 
tins, “4 in. wide by 60 ft per roll 
Chase & Sons. Inc.. 


Randolph. Mas- 
No. 13 t 


EXTRUDED STEEL SECTIONS 


Carbon steel sections of complex shape 
extruded economically 
in small quantities. Small tonnages of 


custom-made 


are now being 


shapes can be 
would be 


produc ed 
rolling uneconomical 


Intricate 


where 


sections also can be extruded 
rolled because of their 
illustrated 
le Ib to 12 Ib per 
up to 24 ft in length 


sections are expected 


we 


eo «™ 
tv! 


that cannot be 
geometry. Typical sections, 


range in weight from 


foot and 
extruded 


lineal 


These 









od 


to find application in the manufacture 


of business machines, appliances, ¢ 


trical equipment. machine tools, 


ordnance material, besides many othli 


uses. They may replace parts previous! 


made from castings or forgings or |! 
chined from solid bar stock. Becaus 
of close tolerances in the final 
drawing process. normally the only ad 


ditional fabrication required is to 
length. The Ug 


Sejournet hot extrusion process is be 


the sections to 





MANUFACTURIN 








EXPANSIO 
— 


Ex plosion-Proof-... 

Fully Extended or 

Intermediate Positions 

illustrations showing 
use of UNYL 50 (left 
and UNY 50 (right 


unions. Extra long 
union (UNYL 50) is used 


Inly ONE Unit... Two Moving Parts 


completely new and different . . . afford an ease and 
simplicity of installation never before known with this 
type of explosion-proof equipment! 


where conduit will not 
flex. Standard union 
UNY 50) is used where 
conduit ‘‘gives’’ to per- 
mit engaging one set 


of threads. Extra long 
types eliminate double 
conventional type in- 
stallations and save 


Expansion adjustment is built-in! The two moving 
parts telescope or expand to accommodate usual thread 
lengths. Only ¢wo tightening operations . . . each made 
separately! Smaller external diameters for convenient 
use in restricted quarters! Precision construction for 
absolute explosion-proof protection . .. no need to worry 
about failure to draw surfaces together . . . the union 
remains completely explosion-proof at all times, regard- 
less of its retracted or extended position! Special design J 


guarantees positive ground at all times! ae 

C EXTRA LON 
UNYL Union showing up to 
1-11/32” expansion . serves 
the purpose of two conventional 
type unions! 


STANDARD 


UNY Union showing up to 21/32” 
expansion for installation 
wherever conventional types were 
previously used! 


Get acquainted with the extra quality and utility built 
into APPLETON Explosion-Proof Expansion Unions. 
Write for complete details. 


Sold Exclusively Through Selected Wholesalers 


APPLETON ELECTRIC COMPANY 
1723 Wellington Avenue * Chicago 13, Illinois 


Also Manufacturers of: a 


Explosion-Proof C) - Reelites 
Fixtures > . 
A ‘i Pi Industrial ’ 
= = Hoel \ kd Lights 


“ST” Series 


Malleable Iron Liquid Tight Connectors 


Unilet Fittings 


Outlet Boxes 
and Covers 
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with Magnetic Amplifier Control 


This latest advance in voltage 
stabilizer design by Raytheon 
gives you these outstanding ad- 
vantages of Magnetic Amplifier 
Control: (1) lower harmonic con- 
tent (2) better no load to full load 
regulation (3) less cubic space re- 
quired and (4) ability to take 
heavy overload without damage. 

Write for complete information. 


NEW 
Model W-6710 
Voltage Stabilizer 


OPEN TYPE CONSTRUCTION 
FOR CHASSIS MOUNTING 


Insures constant 6 volts output at 25 watts, stab- 
ilized to +%% from an input of 95 to 130 volts. 
Designed for 6-volt incandescent reference lamps; 
for colormetric or spectrophotometric instru- 
ments and for stabilized filament voltages to tubes 
used in electronic apparatus within its rating. 


SPECIFICATIONS 


@ Input: 115 volts, + 10%, 58-62 cycles 
single phase 


@ Output: 115 volts, 2000 va. 


@ Output voltage stabilizations 
Fixed load, +'4% for line change 
+1% for frequency 
change. 


No load to full load (85% P.F.), 1% 
maximum. 


@ Temperature rise of components; 
50°C maximum. 


@ Harmonics (at 60 cycles input); less 
than 5% total. 


@ Efficiency at full load (100% power fac- 
tor); 90% minimum 


@ Mounting: Bench, floor, wall or relay 
rack 


Excellence tn 


RAYTHEON 


NEW CATALOG 


Gives performance data for the 
complete line of Raytheon Volt- 
age Stabilizers. Write for it. 


MANUFACTURING COMPANY 


EQUIPMENT SALES DIVISION 
Dept. 6120 EM 


WALTHAM 54, MASS. 


used under license from the Fre ich 
firm, Comptoir Industriel & Profi 
de Metaux. Steel billets are heate: 
2300 F, rolled through powdered ¢ 
serving as a die lubricant and _ then 
extruded through alloy steel dies unde; 
hydraulic pressure. After cooling, «|, 
bars are straightened and _ shot-blasi«d 


to remove glass and scale. Dimensio),a| 
accuracy and fine finish are obtained 
by cold drawing. Jones & Laugh 
Steel Corp., 3 Gateway Center, Pit). 
burgh 30. Pa. 

No. 14 


MINIATURE LATCH-IN RELAY 


In new miniature latch-in relay, arn 

ture mechanically latches in the ene: 
gized position. Relay comprises an op 
erating relay and a reset relay wit! 
mechanically interlocking arms. Wher 
the operating coil pulls the armature 
into the energized position the levers 
mechanically lock the armature 


place. The armature may be reset ele: 
trically or manually. Latching levers are 
alloy steel, heat-treated and hard 
chrome-plated for long wear. 
Available for 6, 12, 24, 48 and 115 
volt d-c operation, relays can be fur 
nished with a wide variation of contact 
ratings and combinations. Approximate 
overall length. 25g in.; width, 1 in 
height. 15 in. Magnecraft Electric Co 
350A W. Grand Ave., Chicago 51, III 
No. 15 » Arete Gariti 


TAPE RESISTORS 
FOR PROTOTYPES 


Type RTW tape resistors are useti 
in building prototype assemblies o! 
modular design, and in other develo; 
mental work. Since the metal terminal- 
may be soldered to a wafer such as i- 
used in Project Tinkertoy, with the 
circuit pattern fired on it, Type RT 
may be used and tested without the 
necessity of curing new resistors on 
plate each time a resistor is changed 
After the final circuit values have 
been determined the tape resistor ma) 
be applied directly on the wafer. (Ki 
tor the construction of such prototyp: 
assemblies. No. PT-1000, is availabl: 
from Communication Measurement 
Laboratory, Inc., Plainfield, N. J. 
Type RTW is 1% in. long, with a 0.11! 


ELECTRICAL MANUFACTURING 





Quiet Operation 
High Air Delivery 


Uniform Construction 


... that’s why manufacturers 


specify Torrington AlRotors 


Torrington AI Rotor blower wheels are 
available in three general categories: 
single wheel, double wheel, (illustrated) 
and the “X Type” double inlet wheel. 
Sizes range from 1%" in diameter and 
53” in width to 11” in diameter and 
11}3" in width. Special spline, jaw, or 
short hubs are also available. 


Torrington Airotors represent only a 
small portion of the unusually broad 
variety of air-impellers which Torrington 
is currently equipped to produce for 
heating, ventilating and air-conditioning 
equipment. This product range, plus 
Torrington’s great capacity, can provide... 
quickly and at low cost... the fan blade or 
blower wheel that’s best suited to your 
air-moving requirements. Torrington also 
maintains a complete research testing 
service for assistance on any design 
problem relating to air flow, sound and 
vibration. This service is always available 
to you and can be of particular value in 
the early stages of product design and 
development. No one has more experience in 
the design and production of air-impellers 
than Torrington. Nowhere else can your 
dollar buy so much in terms of product 
quality and customer service. 


THE 


TORRINGTON 


MANUFACTURING COMPANY 
TORRINGTON. CONNECTICUT 
VAN NUYS. CALIFORNIA: OAKVILLE. ONTARIO 
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Aer lh 


Prt machines that operate in iP F . 
3 CFT 
. PT 


give YOU maximum protection 
from explosion and fire 


Type EYS Explosion-Proof 
Locations where flammable atmospheres are likely to Sealing Condulet 


. E For Vertical Conduit Onl 
be present are designated as hazardous by the National ' 
Electrical Code. The Code requires explosion-proof Type EZS Expiosion-Proof 

electrical installations on machines that operate in such Sealing Condulet : 

locations or that handle flammable liquids or gases. For Vertical or Horizontal Conduit 


The inert gas machine shown at the right operates 
in a hazardous location. The manufacturer selected 
Crouse-Hinds’ dependable explosion-proof Condulets to 
control the operation of the machine, to give protection 


against disastrous explosions and fire, and assure un- 

’ 4 : Type EFS Explosion-Proof 4-Gang Condulet 

interrupted service. = 2 push-button stations, a double pilot 

é 7 : ight and 3 tumbler switches. Available in 

When you design machinery for use in hazardous one to 5-gang sizes for all types of control 

locations select the very best electrical equipment... devices. 

Condulets that are designed to meet Underwriters’ Labo- 

ratories standards. Fornearly 50 years, Condulets have 

been of the highest quality, built from the finest materials, 


with painstaking care by skilled craftsmen. 


The Condulet Catalog lists thousands of types and 
sizes of junction Condulets, lighting fixtures, plugs and 
receptacles, switches, controls, and circuit breakers for 
use in ordinary and hazardous locations. Tell us 
your electrical problems. Crouse-Hinds engineers will 
gladly make specific recommendations. 
Type EJB Explosion-Proof Junction Condulet. 


Used here to make power connections and 
enclose control devices. 


“= CONDULET is a coined word registered in the U. S. Patent Office. 
It designates a product made only by the Crouse-Hinds Company. 


-~ CROUSE-HINDS COMPANY 
gr Syracuse 1, N.Y. 


j Distribution OFFICES: Birmingham — Boston — Buffalo —Chicago - Cincinnati — Cleveland — Dallas — Denver — Detroit — Houston 
Through Electrical Indianapolis — Kansas City — Los Angles — Milwaukee — Minneapolis — New Orleans — New York — Philadelphia 
RY ELS Pittsburgh — Portland, Ore —San Francisco — Seattle —St Louis — Tulsa — Washington. 
RESIDENT REPRESENTATIVES Albany — Atlanta— Baltimpre — Charlotte -- Corpus Christi— Richmond, Va.— Shreveport 
Crouse-Hinds Company of Canada, Ltd, Toronto, Ont. 


CONDULETS _-: __ AIRPORT LIGHTII 
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iFFIC SIGNALS _- FLOODLIGHTS 
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| in. to 0.150 in. max width. It is avail 
| able in resistance values ranging froy 
39 ohms to 4.7 megohms. Tempe atu, 
coefhicient: within characteristic | 
Specification MIL-R-11A. 
Also available are precured ta 


. " 7 A sistors, Type RNP, recommende:| {o; 
DIF miniaturization applications wher: jt 
i+ | unnecessary or impractical to \~ 


ceramic baseplate. The precured tay. 


resistors have an overall length o: | 
e ) in.. with 0.4 in. leads; they are jvail 
able in resistances from 100 ohms. 
| megohm. with a tolerance of +5 


per cent and +10 per cent. Hanse 


Electronics Co. 7117) Santa’ Moni 
Blvd.. Los Angeles 46. Calif. 
oa e No. 16, React t 


GEARSHIFT DRIVE 


Booth 4 i Sliding gear transmission, Type R3D( 


has a capacity of 5 hp at 1800 rpn 
input and provides four constant-horse 
power output speeds when used with a 
single speed motor; eight output speeds 
are developed when used with a 


KELLOGG 
CROSSBAR SWITCH 


i 


6 


MA G NET i Cc speed motor. Iype R3DC drive has the 


4000 TYPE IMPULSE COUNTER following primary gear ratios: 4.15 to | 
RELAY 3.15 to 1, 1.85 to 1 and 1 to 1. In addi 


tion, eleven optional secondary gear 


rc 


ratios are available, ranging to a maxi 


mum of 2.25 to 1. 
| Depending on the speed of the motor 
used with the transmission, the speed 


range runs from a low of 93 to a high 


MULTI DIGIT of 1730 rpm (full-load). Unit is suited 
DECADE COUNTER for use on all types of machinery and 


equipment where a lower than normal 
range of positive selective speeds is 
required. The Lima Electric Motor Co 
35 Findlay Rd., Lima, Ohio. 

No. 17 


A-C AIRCRAFT 
CIRCUIT BREAKER 


Weighing 4.5 lb. circuit breaker de 
signed for use with a-c systems for air 
craft meets dimensional and perform 
ance requirements of MIL-C-8379 


: nn ir pie a 
A Seo Designated Type GC86 it feature { 
Name in 
Communica- : : . : 
tions Now _ circuit breaker will remain latched 
aay extreme shock conditions. 

Problems in 


the Control Industrial Sales yah The main contacts of the = circuil 
Industry — > ‘te irec f 
breaker are connected directly to tl 

4 _ KELLOGG SWITCHBOARD AND SUPPLY COMPANY Puneet of a closing solenoid. No lever: 

A Division of International Telephone and Telegraph Corporation or highly loaded bearings are require 1 


Sales Offices: 79 West Monroe Street, Chicago 3, Illinois for the actuation of the contacts. Th: 


balanced rotary latch ensuring that the 
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Fhp Starters | Manual Starters 





2 
C’ 


For motors of 1 hp For a-c motors up to 
or less. Provide | S5Shp,220v;7'2hp, 
dependable over- 440-550 v. Over- 
load protection. load breakers. 





Oiltight Accessories 


1@ Te 





Mushroom Selector 
Push Button Switch 









Pilot Lights 


Control Station 


Pneumatic and Motor-driven Timers 


Motor driven timer 
for laundry or other 
reversing service. 
Can be set for 2, 
3, 4, or 6 motor re- 
versals per minute. 


Has pneumatic 
bellows for timing 
from Ye to 180 sec. 


NL, 


aa —— i eee —“* « 


Send for bulletins on above components. 
Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 


“" ALLEN-BRADLEY 


has to offer in manual and automatic motor controls 
as components for special control panels... 


Universal Relays Hum-free 





Up to 8 poles N.O. 
or N.C. contacts. 
Have double break, 
silver contacts. 


A magnetic latch 
keeps the contactor 
closed without using 
any coil current. 


Drum Switches Limit Switches 


a 


eS 








Oiltight. Wide va- 
riety of operating 
levers available 


a ee 


For reversing, trans- 
fer, or pilot duty. 


Auxiliary Contacts 


Handy auxiliary contacts which can be at- 
tached to Allen-Bradley Sizes 0 to 3 start- 
ers. Mounted quickly on the arc hood with- 
out disturbing wiring. Easily changed from 
N. O. to N. C. contacts or vice versa. 





ALLEN-BRADLEY 


TROUBLE FREE MOTOR CONTROLS 





~ pie hi sed ee 


Contactors Starters 


| 
' 
| 
| 
| 





Available in 8 sizes | Solenoid starters in 
up to 900 amp. 8 sizes up to 300 
Solenoid operated hp, 220 v; 600 hp, 
silver alloy contacts. 440-550 v. 

' 


a en! 


Reversing Starters 





Two interlocked solenoid starters with de- 
pendable solder pot overload relays. 








Terminal Blocks 





Two sizes—15 & 
25 amp. _Inter- 
lock to form ter- 
minal strips of 
anylength. Mark- 
ing strip identi- 
fies circuits. 


OILTIGHT LIMIT SWITCH 
WITH ADJUSTABLE OPERATING LEVER 


Another handy unit has been added to the broad 
line of Allen-Bradley oiltight limit switches... 
the NEW Type 802TG limit switch. The operat- 
ing lever is adjustable from % inch to 3 inches 
in radius. 

The lever can be set at any angle on the 
shaft, and the operating head can be placed 
in any one of four positions—O—90—180— 
270 degrees on the body of the switch. 

Like all Bulletin 802T limit switches shown 
here, the new unit has a snap action switch with 
double break, silver contacts. There is one nor- 

oe —. mally open and one normally closed contact... 
Contact electrically separated and protected by an oil- 
tight seal. Terminals are easily accessible. 


oO 
PD 


Flush Plate for 
Mounting Limit 


Switch in Cavity Bulletin 802T is a handy selection guide for picking the limit 


switch best adapted to your needs. Write for your copy, today. 


LIMIT SWITCHES 


Roller Lever Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 
Spring Return 


Fork Lever Flush Mounted Rod Type Top Push Rod Push Roller Side Push Rod Side Push Rod 
Maintained Fork Lever Spring Return Spring Return Spring Return Spring Return Maintained 
Contact Contact 










y solenoid is designed to operate 


stroke in excess of the required 


wi 
eo gap. Consequently, straight-line 
ope yn is possible. Auxiliary contacts 
pies tuated from the closing solenoid. 
ll eontacts have a relatively long 
i ng stroke eliminating the neces- 
cit, of frequent adjustment for ae- 
poration of an interlock relay 
provides a positive anti-pump circuit. 





This feature makes noneritical the ad- 
justment of interlock contacts and 
thereby eliminates the malfunctioning 
due to wear inherent in conventional 
circuit-breaker designs. Special con- 
struction of the circuit breaker allows 
inspection of the main contacts without 
disassembly of the breaker. Jack & 
Heintz. Inc., 17600 Broadway, Cleve 
land 1, Ohio 
No. 18 


MINIATURE MAGNETIC 
CLUTCH 


Designed for use in computers, servo 
svstems and similar devices, Magneti 
cluteh, Model T500 is engineered and 
tested to meet military specifications 
The case has a 1.75-in. diam and a 
2.062-in. length. 

The following are typical operating 
characteristics at 24 volts d-c: output 





torque range, 110 in.-oz max, 50-in.-oz 
min; engagement time (ne load), 3 
mil-sec; and power consumption, 3 
watts. Backlash, 0 deg-05 min. Clutch 
was tested at 400 cps with a 4 in.-lb 
load with no decrease in performance 
ilter one million cycles. 

Design features use of precision ball 
bearings (ABEC 5) througheut; shield- 
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Which grade of TEFLON 
can save you the most? 





Electrical grade and Mechanical grade 
FLUOROFLEX°-T products 
differ in cost... in advantages 


“Electrical grade” Fluoroflex-T, extruded or molded from 
virgin Teflon, offers certified conformance to AMS 3651 on 
major electrical and physical properties. It assures non- 
porous insulation and optimum tensile strength for con- 
sistent performance in even the most critical uses — thereby 
sparing trouble and expense. 

“Mechanical grade” Fluoroflex-T, extruded from reproc- 
essed Teflon, provides the top chemical inertness and physi- 
cal advantages of Teflon but at a substantial saving. It also 
offers increased resistance to elongation. For chemical and 
mechanical applications, economize with this grade. 

Stress-relieved, both grades machine easier and offer you 
the stability you want in finished parts and products. Both 
grades benefit from production under our quality control 
system approved by the USAF. 

Contact us for details and quotations on your needs. 
® Fluorofiex is a Resistoflex registered trade mark for products from fluoro- 


carbon resins. Teflon is the DuPont registered trade mark for its tetrafluoro- 
ethylene resin. 


RESISTOFLEX 


CORPORATION 


Belleville 9, N. J. 


Warehousing Distributors: Colonial Kolonite Company, Chicago, fit. 
~ Western Fibrous Glass Preducts Ce., Los Angeles, Cal. 















































TINNED 


ARMATURE BANDING WIRE 


Stainless or Carbon Steel 

















STAINLESS 


Low permeability and high resistance for 
greatest efficiency. High tensile strength 
for compactness and neat appearance. 
Non-corrosive for everlasting life and 
safety. Cheaper than bronze on equal per- 
formance basis. 



































Wire or 
Write 
































to our CARBON STEEL 
en For motors under 5 HP. Fine working 





characteristics. Wide variety of uses. 





Today 
A¢CcO 








Shipped on 50 to 200-pound reels 
Page Steel and Wire Division 
AMERICAN CHAIN & CABLE BUY 


tals 
OTT) 

















Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Houston, 
Los Angeles, New York, Philadelphia, Portland, Ore., 
San Francisco, Bridgeport, Conn. 


MAMCO 


ELECTRIC MOTORS 


Mamco quality fractional horsepower universal 
and DC—only motors can power your port- 
able tools, small appliances, business machines, 
projectors, blowers, tape recorders, sewing 
machines, automotive and electronic applica- 
tions at LOW COST. 

Mamco fills your needs for universal or DC 
—only motor sets, skeleton frame or housed 






































Consult Mamco on your Gov lled l vail 
motor requirements! motors. sil apicnslohing msonage” “rp angen dal 


able. Voltage ranges from 6V to 230V, up to 
4% HH. P. 




















































PLASTURBO* 
BLOWER WHEELS 


Patented molded nylon 
Piasturbo blower wheels 
reduce noise, increase 
efficiency at low cost. 
Send for stock sizes 
ovailable. 


MAMCO 
SWITCHES 
Single pole, single 
throw quality toggle 
switches. Provided with 
wire leads. Six amp. 
copacity of 125 volts. 





MAMCO COILS 


MAMCO engineers 
build quality coils to 
your specifications. 
Send prints or descrip- 
tion of product for 
prices. 


BLOWER UNITS 


Complete blower units. 
We design and manu- 
facture to your speci- 
fications. 



















































*T.M. registered 





















VI2UL 4a cea 
YWlaster RACINE, WISCONSIN 











ed where exposed. Couplings ar dy 
signed so that they will not induc: an 
gular displacement error into the sys. 
tem upon engagement. The input and 
output shafts are magnetically cou led 
when coil is energized. A wide rongy 
of torque to current ratios can be iro 
vided, as well as terminals or cuble 
to any length, and precision gear- to 
customer’s specifications for input ind 
output requirements. Instrument [iy,, 
Sterling Precision Instrument (C 

1270 Niagara St., Buffalo 13, N. \ 

No. 19, R F lity 


MINIATURE NYLON BEARINGS 


Suitable for instruments, controls, 
clocks, recorders and other small mech- 
anisms, miniature nylon bearings fea- 
ture a compensation gap which is said 
to eliminate dimensional changes that 
occur in nylon due to moisture absorp- 
tion and temperature variation. 
Advantages of Nyliners bearings in 
clude the elimination of periodic lubri- 
cation, longs: life, silent operation, 
compactness and low cost. Being able 
to run dry, the bearings will not collect 





dust or other contamination. The bear- 
ings are also corrosion-resistant, non- 
contaminating and can operate in 
liquids. 

The bearings are usually not supplied 
in a metal outer shell. By mounting 
them directly in a housing bore of 
recommended diameter, substantial savy- 
ings are made in space and weight. Th: 
bearings can be furnished as a straight 
sleeve bearing or flanged type, the lat 
ter being used to take thrust loads « 
as a simple means of retention. Thon 
son Industries, Inc., 1209 Plandome Rd 
Manhasset, Long Island, N.Y. 

rcle No. 20, Reader ry F t 


MAGNETIC DRY-REED 
CONTROL SWITCH 


Having an operating time of 1 millis« 
or less, magnetically operated, glas 
enclosed, dry-reed switch operates 

any position at temperatures from —! 
to 500 F and at rates as high as 40 
eps. The contacts, closed by applic 
tion of an external magnetic field, a 
rhodium-plated; they operate in an in 
atmosphere hermetically sealed in 

glass tube, permitting safe operation 
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HERE’S WHY 


Only Magnetics, Inc. ‘‘Performance-Guaran- 
teed” Tape Wound cores are guaranteed to 
meet your performance specifications. These 
are truly the most economical tape wound 
cores offered to industry today, for thei 
euaranteed perlormance effects mayor Sav- 
ings on vour production line. They are sold to 


you at no increase over standard core 


p»?) CCS. 

When you specify “Performance-Guaranteed” Tape Wound Cores from Magnetics, 
Inc., vou have your choice of the largest selection of standard tape wound cores 
offered by any manufacturer. In addition, the nationally renowned Magnetics 
Engineering and Development Department will design cores to meet your product 
needs as a completely free service. 


Why not write us today, and put Guaranteed Performance to work for you? 


Q G 
Veyformanee - Yuauntetd BOBBIN CORES, TOO 


Tiny Bobbin Cores made with ultra-thin tape down to 0.000125” in thickness, and 


Y 


ssessing very rectangular hysteresis loops-under pulse conditions, are now avail 
ble for the first time with the famous Performance-Guarantee. If temperature 
ibility, low coercive value, high saturation density, and ability to switch from 
sitive to negative saturation in a very few microseconds, are of value to you, it 
will pay you to investigate Magnetics, Inc. Bobbin Cores. 


WANT THE COMPLETE STORY? 


It’s easy to get the detailed story . . . simply write on 
company letterhead. We'll send complete literature, 


containing specifications and design information. DEPT. EM-15, BUTLER, PENNSYLVANIA 
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ONLY THE 


always 
sets the 


EADER 


course 


dual wax-impregnated, 
paper tubular capacitors. 


Charting the course of the future 
in the manufacture of capacitors 
has always been the practice here at 
Cornell-Dubilier. Proof of this 
leadership is that capacitor 
developments originated here 
invariably become the standards of 


low voltage dry 
comparison for the entire industry. 


electrolytic capacitors. 


Cc-D...45 YEARS OF FAMOUS FIRSTS 


Typical of these “famous firsts” are 
the three examples shown here... 
proof that whatever your capacitor 
requirements may be, your needs 
can be filled by C-D. Write to 
Cornell-Dubilier Electric Corp., 
Dept. H-35, South Plainfield, N. J. 


. > capacitor used in proximity fuse. 
There are more C-D capacitors in use 


today than any other make 
CORNELL Dusit 
PLANTS (tN SOUTH PLAINFIELD N 3. NEW BEDFORD 


MASS PROVIDENCE AND WOPE VALLEY, R '; 
FUQUAY SPRINGS N c.. 


WORCESTER AND CAMBRIDGE. 
INDIANAPOLIS NO, SANFORD AND 
SUBSIDIARY THE RADIART CORPORATION CLEVELAND, O 


ELECTRICAL 


explosive 
either a 


atmospheres. Absence 


vapor or a_ liquid virt 
eliminates hazard of switch explo 
and contact contamination. Contacts 
rated at 0.5 amp resistive or indu 


at 28 volts d-c or 10-watt lamp loa 


115 volts a-c. Switch is finding wide 
application as the basic component of 
sensitive relays, as well as in control, 
indicating, counting, computing and 
similar equipment. Revere Corporation 
of America, Wallingford, Conn. 


No. 21, 


ELECTRONIC 
ADJUSTABLE-SPEED DRIVE 


Feature of new line of electronic adjust 
able-speed drives is use of a tachomete! 
feedback signal to hold speed withir 
the desired setting. This eliminates crit 
ical phasing circuits or adjustments 
and at the same time provides sub 
stantially better speed-load regulatior 
normally available from d-~ 
shunt motors when operated from vari 


than is 


able-transformer controls. 


Both 14 and 15 hp models are nov 
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BALTRIC... 


THE MOTOR THAT COULDN'T 
BE BUILT BEFORE 


Now, in a complete line of totally enclosed motors, Baltric brings you the best 
answer yet to your motor problems. Less weight... less bulk... better perform- 
ance, are the results of advanced engineering and new and better materials. 


The new Baltric Motors pack much more power per ounce... permit applications 
and installations of greater versatility. Simple in design, rugged, yet compact and 
dependable, Baltric does a better job inless space than old-style motors. Baltric is 
a better bet for every use. 


Baltric Motors are available in a complete range of models, % h. p., through 5 
h. p., squirrel cage induction type, both polyphase ond single phase. Baltric Motors 
canalso be engineered to meet your special mechanical and electrical requirements. 


Original Streamcooled Baldor Motors Available—Built to Former NEMA Standards 


ALL BALTRIC. MOTORS TOTALLY ENCLOSED AND STREAMCOOLED 


SALDOR ELECTRIC COMPANY 


Baltric Motors Are Available in Polyphase 


Squirrel Cage * Induction and Single Phase 
ef] -T-R4]. ae ee 


4353 DUNCAN AVENUE e ST.LOUIS 10, MISSOURI 
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This poor fellow | 
has to look at his etchings 


oe ee 


= 





Here’s what he sees . 


the etch pits on a sample of grain oriented USS Electrical Steel. 
The pole diagram made from this sample indicates a high de- 
gree of orientation in the rolling direction—essential in high 
grade transformer steel. 


Aone in his darkened laboratory an intent research 
metallurgist at the United States Steel Applied Research 
Laboratory peers into a 2-circle optical goniometer. With 
this very excellent instrument with the hard-to-pronounce 
name, he studies the etch pits on a sample of USS Electrical 
Steel to determine the degree of orientation. Tests like this 
on both experimental and production steels enable us to 
continually improve the performance you get from lami- 
nated cores made of USS Electrical Steels. 

Other experimentation and testing goes on here all the 
time on all grades of electrical steel to determine the best 
chemical composition, the best ladling practice, the best 
rolling and annealing techniques for electrical steels. The 
result is uniformly low core loss, good shearing and punching 
properties, flatness, smooth surface, and uniform thickness 
They add up to better performance and lower manufactur- 
ing costs for you. That’s why we think you ought to specify 
USS Electrical Steels. 

Our engineering and research people are always available SEE THE UNITED STATES STEEL HOUR 


; Full hour of TV every other week 
for consultation on matters electrical or metallurgical. 


Your newspaper lists time and station 


UNITED STATES STEEL CORPORATION, PITTSBURGH ~- COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


NITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS ELECTRICAL STEEL SHEETS 
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available from stock with a che of 
either 1800 or 3600 rpm as the 
motor speed. Both motors supply con. 


hdse 











stant torque over a 30:1 speed ringe, 








All drive motors operate at less than 








the maximum temperature Tiseé re om 


mended by NEMA, even though 

































’n- 
tinuously operated at full rated torque 
at the lowest speeds. 

1955 p Design highlight is encapsulation of 
E all resistors. capacitors, and other com- 

IR ' ponents. In epoxy resin, within a single 
NATIONAL ¥ plug-in assembly. A screwdriver is the 
CONVENTION only tool necessary to replace any part 
New York City / The rectifier cabinet can be either 





wall- or bench-mounted and is. con. 
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Kingsbridge Armory: 
Airborne Ave- 





structed entirely of aluminum. chrom. 





ate-treated to prevent corrosion. A 





compact control head utilizes only low 











voltage circuits that can be installed 





at a point remote from either the recti- 





fier cabinet or the motor. This control 











includes a speed-adjusting knob. as 





well as a stand-by switch to start or 








stop the motor. 





By remote mounting of the small d- 








tachometer it is possible to maintain 








constant linear or peripheral speed of 





such equipment as rewinders and sim- 








ilar devices. Servo-Tek Products Co.. 
Inc., 1086 Goffle Rd.. Hawthorne. N.J 
No. 22, 















= 
MIDGET RELAY HAS 
TSA baer SELF-CONTAINED RECTIFIER 


Reduction in space required and elimi- 















nation of exterior wiring are advantages 
Round, square, ; 


rectangular, triangular, any shape, any size — 
Precision Paper Tube Co. can provide all your paper tubing needs. 


Your specifications are met to the most exacting tolerances. Precision 





ot a relay featuring a_ self-contained 














rectifier. The rectifier occupies only a 





fraction of an inch of space adjacent to 
Paper Tubes are sturdy, crush resistant, have high tensile strength the coil. One section of the rectifier is 


and excellent dimensional stability for half-wave control while the other 











HIGH DIELECTRIC BOBBINS FOR BETTER COILS 


Precision-made on specially designed equip- 






ment, using the finest materials, to provide 
maximum tensile strength, light weight, more 
winding space and other essential electrical and 
mechanical characteristics. 





Furnished in any size or shape. Supplied plain or fitted with leads, 
slots or holes. Flanges cut to specification, plain or embossed. 


The only complete coil form service available. Get full information 
at our booth. 





; section shunts the coil to prevent a 
Sales Representatives in: 





vibration. All wiring connections to the 




































































New Englend: Missouri, Southern Illinois, lowa: rectifier are completed at the factor 
Framingham, Massochusetts, Framingham 7091 St. Lovis, Missouri, Sterling 2318 . . | | | 
a o > « ) rl als 
Metropolitan New York, New Jersey: Maryland: ” STARS tne tant _ ar re 
Jersey City, New Jersey, Journal Square 4-3574 Baltimore, Maryland, Plozo 2-3211 available for the user’s a-c connectiot 
Upstate New York: Philadelphia, Comden: Relay can operate 1 Form ¢ up to ; 
Syracuse, New York, Syracuse 76-8056 Philadelphia, Po., Chestnut Hill 8-0282 ii : ; 
: C. In military applications where ope 
Northern Ohio, Western Pennsylvania: California: ; ; or 
Cleveland, Ohio, Atliontic 1-1060 Posadena, Coalifornio, Sycomore 8-3919 tion Is necessary at 6o ( the relay Ca 
Indiana, Southern Ohio: Canada: be used continuously for approximate 
t t, Indi L 1 Wolnut 271 . 
egoansport, Indiana, Logansport 2555 Montreal, Quebec, Canoda olnut 2715 10.000 hr while limited to 2 Form ¢ 
For any frequency greater than 4 
TOTO RTM TAA OM cock the power is Seduced tin 
the relay to smaller pile-ups. 
PRECISION 2035 W. CHARLESTON ST. CHICAGO 47, ILL. Specifications include: coil, 115 volt 















Plant No. 2: 79 Chapel St., Hartford, Conn. 60 to 400 eycles: power, 0.022 amp 
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say ‘‘go”’ to traffic 


guide aircraft to safe landings 


signal “all’s well” in power plants 


Vital services are performed by Kopp lenses and other glass products. Many 
of these applications call for accurate control of a beam of light—which may 
be concentrated, spread or diffused. Uniform transmission of colors may be 
required; resistance to heat and thermal shock are often needed. 

Kopp specializes in the production of glass parts requiring skillful engineer- 
ing design and careful, accurate workmanship. We will be glad to submit 
ideas, designs and prices for your consideration. 


the new brochure describ- 
ing the design and manu- 


facture of Kopp Glass KOPP 


Products Ley 


Building—Through Business KOPP GLAS S y I nc. 


—for a Better America! 


support Junior Achievement S W I S S VAL E l Pp A ° 
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130 volts and 20 C: and contacts. 
ee SINCE 1915 LEADERS IN AUTOMATIC CONTROL eee (apa ceuate eew). \e 


bient temperature range extends wu, to 


acceleration 4 


55 C: maximum is 85 C (limited 9 










Form C). The relay can be supplie. in 
hermetically sealed enclosures for 
mercial, military, and aircraft e 
Phillips Control Corp.. 59 WwW. \W 
ington St., Joliet, Hl. 

No. 23, 





RACEWAY FITTINGS WITH 
BUILT-IN INSULATION 
BUSHING 


In a series of fittings for rigid, EM] 
and flexible raceways. blue-coded built 












in plastics bushings are used to prevent 
wiring from coming in contact with the 
metal at the outlet of the fitting. Called 
the Insuline. they protect wire insula 
tion from damage and_ substantially 
reduce the effort required to pull wir 
ing through a raceway. 

The first self-insulated raceway fit 
ting available is for EMT (Electrical 
Metallic Tubing). Others will inelude 
lite-Bite connectors for 










armored cable 











Possible 
acceleration 
force 10-G 


The gyroscope in a missile guidance system must be able to 
withstand acceleration forces up to 10 G’s in any direction. 
Chis gyroscope, designed and developed by the Guided Mis- 
sile Development Division of the U. S. Army and the Ford 


Instrument Company, will function under this acceleration. 





Tests have shown these gyros to be accurate to 1/50 per hour 


and flexible conduit. Chase nipples, and 
drift, or better. 








insulated metallic bushings. 


For forty years, Ford has been building gyroscopes, at first The surface smoothness of the plas 
for navigation devices, later for stabilization in many fire con- tics bushings, which are assembled it 
trol problems. Ford designed and manufactured gyros hav tegral with the CONHECIOL bodies, pro 
been in the stabilization systems of heavy battleship guns, vide low tric tion for wire pulling = 
in missiles and torpedoes and in delicate airborne instruments. prevent skinning and abrasion of wire 


: insulation. The bushings also feature 
Stable platforms and guidance systems have been outstanding 





high dielectric strength, high impact 
achievements of Ford Instrument Company engineers. 


strength and resist corrosion. Integral 







Since 1915, the engineers at Ford Instrument ¢ ompany have assembly of bushing and connector also 









specialized in such equipment as computers, controls, and eliminates the inconvenience of loose 
servo-mechanisms in hydraulics, electronics, mechanics and parts. The blue plastics sleeve protrudes 
magnetics for the Armed Forces and for industry. If you have slightly beyond the hitting body, making 
problems in any of these fields, it will pay you to discuss them ner OEey. Insuline connectors a 
listed by Underwriters’ Laboratories 
oe Bene enginners. The Thomas & Betts Co., Elizabeth 
N43 
"ie 49 No. 24 
€ FORD INSTRUMENT COMPANY 
DIVISION OF THE SPERRY CORPORATION MERCURY-SWITCH RELAY 


31-10 Thomson Avenue, Long Island City 1, N.Y. 


D-c current relay opens and closes 







load circuit for minute changes ot 
ENGINEERS voltage or current through a d-c coil 


ORC Le OLR amet eh M Cmtoe he relay includes a d- electromagnet 
coil whose magnetic field directly actu 
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Another new development using 


B. F. Goodrich Chemical =~ =<: 


Photographs courtesy of 
University of Kansas City 
School of Dentistry 


ae 


aoe thinking by authorities 
at a University School of Dentistry 
solved an old problem—how to enable 
groups of students to study oral opera- 
uions close up. 

Geon polyvinyl insulating materials 
play a strong part in this use of closed 
circuit television. A portable TV camera 
powered by Geon-jacketed cable focuses 
on the surgeons while they operate on 
the patient. Students see clearly every 
detail on the screen of a TV set. Others 
see it On a Movie screen in another room. 

The manufacturer of the TV installa- 
tion specified Geon materials in this new 
teaching aid. The cable jacketing must 
be flexible, resist abrasion, because it is 


GEON RESINS e 


B. F. Goodrich Chemi 
make the equipment 


We supply only the Ge 


yanked along the floor and around cor- 
ners. It must also be oil and grease proof, 
and resist the harmful action of many 
chemicals. The colored insulation on the 
conductors is also made of Geon, making 
it easy to find the right hook-up in case 
of trouble. 

Versatile Geon is at work in hundreds 
of industries from electrical to packaging 
—improving products, processes with 
its many advantages. New Geon appli- 

cations are coming to life every day, and 
the next one may well give a boost to 
operations in your own plant. Geon is 
available in many forms—for molding, 
extruding, dipping, spraying, coating, 
and other processes. To learn more about 


how Geon can fit into your own picture, 
please write Dept. BK-2, B. F. Goodrich 
Chemical Company, Rose Building 
Cleveland 15, Ohio. Cable address: 
Goodchemco. In Canada: Kitchener, 
Ontario. 


GOOD-RITE PLASTICIZERS ...the ideal team to make products easier, better and more saleable. 


GEON polyvinyl materials e HYCAR American rubber and latex e GOOD-RITE chemicals and plasticizers e HARMON colors 
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r TER PUA SPREE . 
} ates a magnetic mercury switch. R 


t i\ 
: ‘+ is available for single-pole, single-th ow 
© Call piay a BIG PART | inl | operation only, with contacts eithe; 

; eee 
eeeeecnsccecese een casbbances normally open or normally closed. ! wo 


| , 7 
4 models provide a choice of electr):a] 


é contact (load) capacity with varying 
coil sensitivities. Coil operating t- 
ages range from 2 to 230 volts d-c only 






Leading manufacturers in the electronics, ma- 
chinery, appliance and toy fields have been 
saving substantially by using precision Multi- 
Swage parts instead of those previously 
made by turning, drilling 
stamping or forming 


HERE ARE ONLY A FEW TYPICAL 
TINY PARTS MADE BY BEAD CHAIN’S 
Economical, Dependable 


MULTI-SWAGE METHOD 


T=) 


FOOT OR REST PIN STOP PIN 


LET BEAD CHAIN MAKE YOUR 


Ti ny Parts t0 yout boss ees aie] 
epoca Relays are designed to pick-up to 20 | 


cent below minimum rated coil volta: 


at fat less cost! oe euneinatee mechanical link 





ages, exposed contacts and beari 
points. Since the magnetic field of « 





The advanced manufacturing solenoid directly operates the conta 


method developed and used the only mechanical movement is t! 
exclusively by Bead Chain moving contact of the totally enclose 
swages practically any type of magnetic switch. The sealed magnet 
small tubular part from flat mercury switch is immune to dust, dirt 
stock into precision forms with grease or moisture. Four terminals ai 
positive, tight seams... and provided. two for the coil and two fi 
does it Automatically. If you the magnetic mercury switch. The M 


can use high-volume produc- coid Corp., 4201 W. Belmont, Chica 
tion... we can deliver it ata 11. I 
much faster rate ... and at far ; a ~ 


less cost! Scrap is eliminated! 
liveri r d- 
oe SUBMINIATURE CAPACITORS 


EE IN NEW MOUNTING STYLES 





that are beaded, grooved, Subminiature paper capacitors are noy 
shouldered and made with al- available in new styles that make 
most Tr metal. Diameters up bration-proof mounting simple — and 
to 1/4’, lengths to 1'/2” harness wiring faster. Straddle mille 


This catalog can save —_— flats. now machined on _— standa 
you a lot of production threaded neck units. permit imserti 
time and money! 


Write for it K 
/: a ‘ 

# FRICTION FASTENERS Toy: [<< 
GET PROOF-POSITIVE [oS 
COST COMPARISONS! 


SHAFT BEARINGS 





>>? e< 


THE BEAD CHAIN MFG. CO. 
BRIDGEPORT 5, CONNECTICUT 





¢ 

¢ 

. 

Send us a blueprint or sample and quantity } 
requirements. We will quickly show you the big @ Please send me your Catalog of Multi-Swage Parts 

economies we can deliver. t 

, 


BEAD CHAIN BR 


NAME of the neck into flatted openings, whe 
TITLE it cannot rotate. A nut and lockwashe 















then permanently lock the capacitor t 





COMPANY the chassis. 


Original and World's 
Largest Producer of Bead Chain 








ADDRESS In addition. the subminiature pape 





capacitors can now also be obtaine 
¢ with solder-tab terminals. Insulatin 


THE BEAD CHAIN MANUFACTURING CO., BRIDGEPORT 5, CONN. 
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for 
CONTROL... 


of multiple electrical loads 
in various combinations 





This is the Push-Button Age... 


Every electrical appliance 
becomes more desirable when 
satisfying the consumer’s 
demand for the convenience 
of push button controls. You 
can take advantage of this 
modern trend by letting Soreng 
engineers help you design this 
push button switch into your 
air conditioner, electric range, 
dryer, automatic washer, or 
any other electrical product. 


Write today outlining your particular application, and your inquiry will receive the immediate attention of our engineering department. 


Rie} <5 :3 ey 





ePRODUCTS CORPORATION 


Soreng Push-Button Switch 





Special features of Soreng’s push-button switch: 


Will selectively control a multiplicity of electrical loads in various 
combinations « Two to eight multiple selectivity circuits possible 
e Rated: To customer's specifications « Momentary contact cir- 
cuits available ¢ Button grouping with or without interlocking 
e Button color to customer's specifications ¢ Spade or screw 
terminals ¢ High operating life cycle. 


The above characteristics provide considerable latitude for 
your own specifications. Soreng engineers are available for 
consultation and will assist you in custom designing this switch 
to meet your exacting requirements. 

Learn how Soreng’s versatile push-button switch can be 
adapted into the design of your modern appliance . . . at low 
production line prices. 


For details of Soreng’s push-button 
controls, write for folder No. SL-1. 





9551 Soreng Avenue, Schiller Park, Illinois * Plants: Schiller Pork, Iil., Fremont, O., Spring Valley, Ill. 


OTHER SORENG PRODUCES FOR 
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APPLIANCE, AUTOMOTIVE AND AIRCRAFT 


Snap Switch 





outer sleeves for 125 C applications 
also available. Performance of the 
pacitors meets requirements of M| 


= C-25A. Both inserted tab and exten: 

,/ foil designs can be obtained for wo: 

ee ing voltage ratings up to 1000 volts d 
se Positive hermetic closure is assur: 
we or by glass-to-metal solder seals. Unli 
compressed rubber-type — termina 


Ait Le these cannot be twisted during wiri: 
ula eae 20 assembly. Sprague Electric Co., 30 


Le e Marshall St.. North Adams. Mass. 
new thermal time shall St., North Adams, Ma 





Bes t9 delay relay ADJUSTABLE SPEED DRIVE 


Adjustable speed drive, called th: 
Dynaspede Coupling, is a_ stationary 
field. liquid-cooled, eddy-current ad 
out-performs all others. ceiliiaaaiail <andeuet: somasediasinn db 
vice. Driven by a constant or variabk 
speed power source, the unit delivers 
torque or speed to suit specific require 
ments. Absence of all rotating electrical 





































components—slip rings. brushes, com 





use it for 
trouble-free service. Kem, 


THERMAL 
Lame ae 


G-V Thermal Relays are so reliable that more than 80 a 


of the country’s principal electronic and TYPE TM-10 
aircraft manufacturers have adopted them as a HEATER 281 
standard production component. SETFOR35 





These companies have found Thermal Relays to ; 
be the smallest and least expensive means of blah at Ss 
introducing a Time Delay into an electrical circuit. y oe 


G-V offers you prompt, dependable deliveries. Complete 
technical data and engineering cooperation 
are yours for the asking. 





mutators and coils results in reduced 











maintenance and excellent adaptability 






@ Time delays of 1/4 second to 5 minutes 
@ Heater Voltages to 230 volts 
w@ Contact rating up to 6 Amps 
@ Adjustable Time Delay 
© Hermetically sealed certain conditions, constant horse- 
@ Approved for military use power. Various types of controls, from 


an a-c power source, provide stepless 


to hazardous. moist, dirty and other 










adverse locations. Liquid cooling pro 
vides an effective heat transfer medium, 
permitting very wide speed ranges at 
constant or reduced torque and, under 


speed control. Dynamatic Div., Eaton 
Manufacturing Co., 3307 14 Ave., Ke- 
nosha, Wis. 

No. 27, 


Write for 

bulletins & 

¢ is iV help with 
your 


THERMAL - 
TIME DELAY particular 


aN problems. 


HOOK-UP WIRE WITH 
EXTRUDED TEFLON 
INSULATION 


Abrasion-resistance and wide temper- 
ature range (—90 to 250 C) are fea- 
tures of hook-up with extruded Teflon 
insulation. The new conductors are 


G-V CONTROLS INC. especially recommended for motor and 


TYPE RO-120 
HEATEF 28 








transformer leads and similar severe 

8 Hollywood Plaza . . 
, service. Both solid and stranded con- 
East Orange, New Jersey ductor types are available in sizes 





ranging from 10 AWG to 32 AWG. 
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1. The SEEING EYE of industry. Thi- simple Image Dis- 
-ector tube is used in the Utiliscope, a closed circuit indus- 
trial TV, made by Diamond Power Specialty Corp., Lan- 
caster, Ohio. It eliminates filament and electron gun. For 
dependability and assurance of long life. most of the inter- 
nal components are Inconel, a high nicleel-chromium alloy. 





Why “Diamond” uses 


Inconel parts in 
Simplified 
Industrial TV 
Pick-Up Tube 


2. This electron multiplier increases the signal 3. When an engineer says, “Let’s Light falling on the face of the Im- 
of the Image Dissector tube two to six million look into it.” he may mean this age Dissector tube liberates elec- 
times through a series of eleven silver-magne- “Utiliscope” industrial TV. It takes trons from the special surface of the 
sium cups on Inconel holders. Diamond de- a steady look at places the eye can’t photocathode. Some of these tubes 
signers found that Inconel is the only satisfac- reach... places too hot or highly are still being used after more than 
tory metal for all but a few of the electron radio-active for people to watch. four years of service. 

multiplier’s 150 parts. 


Here’s why most of the internal parts of Diamond’s depend- Inconel or one of the other Inco Nickel Alloys can solve a 
ible. long life Image Dissector tube are made of Inconel: design or fabrication problem for you. Write for it. today. 


Inconel is non-magnetic, even after being cold-worked. THE INTERNATIONAL NICKEL COMPANY, INC. 
It is easy drawing. Spot welds excellently. Can be easily 67 Wall Street New York 5, N. Y. 
leaned and kept clean to avoid gas formation. It remains 
: 4~. 
0 


strong and stiff when heated for degasification. And, when - Ni k | All 
Wl costs are considered, it’s less expensive. ANCO, ic e oys 


Inco Nickel Alloys for Electronic Uses is the title of 
t booklet that may suggest where the useful properties of MONEL® ° "RD MONEL © “K"S MONEL © “KR'D MONEL 
“§"® MONEL * INCONEL® * INCONEL “X’’® 
INCONEL “W’® * INCOLOY® * NIMONIC® Alloys 
NICKEL * LOW CARBON NICKEL * DURANICKEL® 
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YES! | would like 


to know more about 


STAR- 
KIMBLE 


Special Motor Designs 


[} If your sales engineer will give 

me a ring, I'd like to talk to him 

AND IN THE MEANTIME, you 

might send me your bulletin on 
Standard 


[_] SQUIRREL CAGE 
[-] BRAKEMOTORS 
[_] WOUND ROTOR 
[] D-C MOTORS 
Generators, M-G Sets 


My name is. 


a a ae 
(title) 


At aioe 
(company) 





(street address) 








(city) (zone) (state) 


STAR- 
KIMBLE 


MOTOR DIVISION 


Miehle Printing Press and Mfg. Co. 
206 Bloomfield Ave., Bloomfield, N. J. 


















fen colors can be supplied in Types 
E and EE to MIL-W-16878-A_ specif- 
cations. Wall thicknesses can be either 
10 or 15 mils. Tensolite Insulated Wire 
Co.. Inc.. 198 Main St.. Tarrytown, N.Y. 
No. 28 





PRECISION 10-TURN 
POTENTIOMETER 
Lead 


provided on precision 10-turn Series 
1100 Micropot. Permitting greater flex- 
ibility of application and simplifving 
wiring problems. the leads are 9 in. 





wires. instead of terminals, a: 


long. flexible. and color-coded for eas 


assembly. Rear shaft extension is op- 





tional for both single units and ganged 
installations. Shaft is supported on two 
bearings located at either end. Standard 
resistance values are from 50 to 100.- 
000 ohms. 
linearity to an accuracy of 0.1 to 0.5 


Available in independent 


per cent. Borg Equipment Div. of The 
George W. Borg Corp.. Janesville, Wis. 
No. 29, Fé t 


MULTIVIBRATOR 

PLUG-IN UNIT 

Making use of etched circuitry, Flip- 
Flop Z-91000 is a medium-speed bistable 
multivibrator circuit designed for use 




































in counting, frequency division, switch- 
ing and time-selection applications. The 


output of one Z-91000 may be directly 





coupled into another, without the use 


ELECTRICAL 















Veco Thermistors 
also are sensitive 
to temperature! 


These versatile sensing elements are re- 
sistors with a high negative temperature 
coefficient of resistance — temperature 
goes up —resistance goes down. This 
characteristic makes thermistors useful 
components in electronic circuits as tem- 
perature compensators, surge suppres- 
sors, voltage regulators, automatic gain 
controls, etc. 


They are used also as sensing elements 
in high speed thermometry and tempera 
ture control for which they are available 
in a multiplicity of forms such as small 
beads, rods, discs, washers, glass, plastic 
or metal probes, or even embedded in 
the tips of hypodermic needles! Because 
of their extremely small size, they assist 
in miniaturization. 

To find out how “VECO” thermistors 
can improve your products, write for 
free information. New M-168 kit of 
6 thermistors and | varistor with sug 
gested circuitry. $5.00 postpaid, or avanl- 
able at electronics parts wholesalers. 






See us af the I.R.E. Show 
Booth 657-659 



















Victory 
Engineering Corporation 
Springfield Road, Union, New Jersey 


Tel. MUrdock 8-7150 
ere ed 
THERMISTORS © VARISTORS 
TEMPERATURE SENSING DEVICES 





ELECTRONIC AND THERMAL 
CONTROL INSTRUMENTS 


C 
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Here's your first step to a better 
product—This 26-page, fact-filled 
engineering catalog contains engi- 
neering data and application infor- 
mation on LAVOLAIN, plus the 
complete family of Star Electrical 
Porcelains. Write for a copy. The 
time to do it is now! 
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j 
W hen your product design demands the use of a basic material that 
provides desirable mechanical strength plus good thermal shock 
resistance, take a good look at LAVOLAIN ... another outstanding 
member of the Star family of electrical porcelains. 


This steatite ceramic, possessing high dielectric strength at elevated 
temperatures, is basic for small rods, bushings, resistance wire holders, 
lampsocket buttons, ferrules and switch bases for use in electric 
ovens, roasters, toasters, immersion heaters, and like applications. 

LAVOLAIN can be produced in a wide selection of attractive colors 
to conceal assembly stains or to provide identification of electrical 
circuits or parts of equipment. 

And it’s readily available, too. Our quality-controlled fabricating 
facilities are ready to volume-produce LAVOLAIN porcelain parts to 
close tolerances on automatic machinery to reduce your costs and 
help maintain your production schedules. 

Take a tip from the hundreds of Star customers who are producing 
better products ...and at less cost... with LAVoLaAIN. Consider it 
for your product... use it to advantage. Complete engineering data 
and samples are available on request. Write today! 

Star PoRCELAIN COMPANY, 41 Muirhead Ave., Trenton 9, N. J. 


eB a 1 ae d 


porcelain company 














2 Important New WILEY Books 


MAGNETIC CONTROL of 
INDUSTRIAL MOTORS 


New Second Edition 
By GERHART W. HEUMANN 



































General Electric Company Many helpful new features in- 
clude: 
































Mr. Heumann has revised his well- © New material on odjusteble 
L : : : voltage and regulating systems, 
nown work in the light of recent particularly with regard to ro- 
advances and the techniques now tating and magnetic amplifiers; 
employed in industry. bring Reference material thoroughly 

oo de wy: rie a x modernized with emphasis 
completely up to date. The well- placed on theoretical back- 





arranged presentation of the basic ground underlying recognized 


















































: Nat'l. Standards and Safety 
material, the concise yet clear expla- Codes; 
nations, the full coverage and Stress on explanations of the 
wealth of cuts and circuit diagrams, aeee. 08 tee Snore. Santee Gate 
; ; ; é which apply to motor control- 
make this book especially valuable lers; 
as a working aid to practicing engi- Expanded about 20%, the 
neers. book contains many new dia- 











grams and photographs of mod- 
ern equipment. 











1954 714 pages Illus. $10.75 


MAGNETIC AMPLIFIERS 


By DR. H. F. STORM 


with the assistance of a staff of 
General Electric specialists 





























Here is a timely new book which provides a broadly useful, quickly grasped 
understanding of the theory of magnetic amplifiers, together with theoretical and 
practical data on core materials, core-making techniques, and metallic rectifiers. 











The book confines itself to single-phase operation and begins with the simplest 
torm—the ordinary saturable reactor. You are then led to the higher forms of mag- 


netic amplifiers, culminating in the saturable-reactor circuit with blocked intrinsic 
teedback, better known as the amplistat, or Magamp 


Although the magnetic amplifier is the focal point of the book, related fields 
vitally affecting its performance are also fully discussed. Entire chapters are devoted 
to such subjects as: a modern theory of magnetism; characteristics of magnetic 
materials; magnetic testing; manufacture of saturable reactors; and properties of 
metallic rectifiers. Due to the close relation between magnetic amplifiers and a-c 
saturating reactors, a complete chapter is given to peaking transformers, voltage 
stabilizers, nonlinear resonance circuits, and reactors for large mechanical rectifiers. 

Because magnetic amplifiers are often used in closed-loop systems, they are also 
represented in servo-block diagram form, suitable for immediate integration into a 


servo system. The author includes a wealth of references, with special attention to 
the period from 1951 to 1954 
















































































































































































1955 545 pages Illustrated $13.50 
i ae Seer ey Mail for your ON-APPROVAL copies today — — — ——— ~~ | 
JOHN WILEY & SONS, Inc. EM-35 | 
| 440 Fourth Avenue, New York 16, N. Y. | 
| Please send me the book(s) checked below to examine ON APPROVAL. Within : 
| ten days I will either return same and owe you nothing or will remit the price(s) 
| indicated plus postage 
Se . 
poy Control of Industrial Motors, $10.75 | 
(2nd Edition) | 
| : 
Magnetic Amplifiers, $13.50 | 
| 
: Name | 
ee | 
| 
| City Zone State 
| ] SAVE POSTAGE! Check here if you ENCLOSE payment, in which case we 
| pay postage. Same return privilege applies | 









ELECTRICAL 


of amplifiers. The Z-91000 is wired 
it may be used for linear, bin. ry 
feedback counting applications. 

The plug-in unit is 3% in. high 
234 in. wide and 1’ in. thick. \ eigh. 
ing 1’ oz and using a 1/16 in. phenol 
etched ¢ircuit board. it plugs into 
standard 15-contact printed circui' cop. 
nector. The unit which uses a 7963 
tube, is designed to operate from 0 to 
100 ke. It required 200 volts d-c at 35 
ma and a filament voltage of either 
6.3 or 12.6 volts. Epco Production Co 
27 South Vermont. Los Angele: 
Calif. 

No. 30 


SMALL FLAT-FRAME 
SWITCHES 


Utilization of a small spring design 
resulting in reduction of switch size, 
is a feature of new line of flat-frame 
switches called NF-Switches. A rugged 
flat frame readily adaptable to any 
stack or “pile-up” contact springs pro 
vide a direct-acting. pushbutton switch 

Through modification and combina 
tions of contact springs. these switches 
can be made to meet most require 


<= 72 


ments. The fine-silver contacts are rated 
at 3 amp, 120 volts a-c, non-inductive 
load. The switch can also be made 
with welded cross-bar palladium con 
tacts for low-level circuits. Available 
are seven standard circuits: single 
make; single-break; single break-make 
SPDT: two makes: two breaks: tw 
break-makes DPDT: and three break- 
makes 3PDT (3 Form C). Switcheraft. 
Inc., 1328 N. Halsted St., Chicago 22, 
Il. 
No. 31, R 


SMALL RATE GYRO 


Suitable for use in aircraft, missile 
control, and other applications, rate 
gyro, Model 36128, is a rugged fluid- 
damped instrument enclosed in 4 
hermetically sealed, oil-filled case. The 
gyro is maintained at a uniform tem- 
perature by means of internal thermo- 
statically controlled heating elements, 
to make possible constant damping 
ratio over a wide ambient temperature 
range. The fluid-filled case contributes 


additional protection to the shock over- 


load feature of the instrument by es 
sentially cushioning the inner asseml}ly 


Rotor of the gyro develops an angu- 


lar momentum of 1,500,000 gm cm-/ se 
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(inertia ratio of 0.006 sec) to pro\ de 
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"Nothing can go wrong 
with Roto-Lock performance" 


Says Elgin Metal Casket Company 


Simmons Roto-Lock Fasteners are used by Elgin Metal Casket Co., 
of Elgin, Illinois, to give its Permaseal Caskets a perfect hermetic 
seal against air and water. Drawn down with a pressure of up 
to 1500 lbs., Roto-Lock guarantees an absolutely tight seal and 
strength far beyond requirements. 

President E. B. Stewart of Elgin says: “Roto-Lock worked out 
particularly well because of the simplicity of its construction, and 
the fact that it was a lock already in a housing which could readily 
be sealed. Functionally the lock is very good since it pulls the lid 
down with ease and is a quick-operating mechanism. In other 
words, the locking and sealing operation can be accomplished 
quickly and easily in a matter of seconds. Since the whole locking 
and sealing mechanism contains only one moving part, there is 
nothing that can go wrong with the performance of the lock. Of 


course, this is important since mal-function at a funeral service 


Roto-Lock operation is simple: would be a serious matter.” 


Serrated, tapered cam en- 
gages latch — draws panels 


tightly together when turned : and there’s a Roto-Lock application 
by crank or other hand tool. RE ° 
to improve your product 


Roto-Lock, which makes butt or right-angle joints quickly, is 
finding wide application in portable shelters, air freight and cold 
storage shipping containers, walk-in coolers, demountable furni- 
ture and scaffolding. It fastens in any misaligned or semi-open 
position and recesses completely into panels. Wherever demount- 
ability is important, there’s a Roto-Lock application. 

Write today for our 36-page catalog. It’s filled with applications 
of Roto-Lock and Simmons’ four other special fasteners engineered 
to improve products and reduce assembly costs. 

LOCKEO 


SIMMONS FASTENER CORPORATION 
1752 N. Broadway, Albany 1, New York 


& ‘ ; 
S | | OC ) S Some applications of Roto-Lock: 


1. Portable Shelter 


QUICK-LOCK - SPRING-LOCK - ROTO-LOCK - LINK-LOCK + DUAL-LOCK 2. Partition 


FASTENERS WITH USES UNLIMITED ag i 3: Demountable 


Refrigerator Unit 
4. Demountable Desk 
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high sensitivity for a gvro of t) 


NEW Acro Hi-G Cuva2Acmron Switch sive 


tentiometer pickoff (available in « wide 


range of resistances), the output of 
which is proportional to rate o! rota 
tion, 

Because of the flexible design of the 
unit, a wide variety of rates, resistance 


ranges, damping ratios, and thre 





You Can Shake It _.... 


a-c rotors are available, 


Damping can be factory-adjusted at 


/ iny ratio up to critical. Weight is less 
an O rea than 1% Ib. Dimensions: 2.0 in. diam 
~ x 2.68 in. long. G. M. Giannini & Co. 
Inc., 918 E. Green St., Pasadena 1, 
Calif. 
..- Break The Current, That Is! —— 
Even at 15 G's from 0 to 500 cps POP-OFF RELIEF VALVE 


. Pop-off relief valve seals tight th no 
No flutter on contact traverse at any rate of actuation op-off relief valve seals tight with n 


leakage below release pressure and re- 
seats within 10 per cent of this value. 


Made to MIL Standards 
Good Repeatability 
High Rating at 28 Volts, D.C. 






Built for Long Life 
Model BMC 10051 
Standard Mount 

















In making the Hi-G switch avail- 
able, Acro engineers have solved a 
specific problem for the aircraft and 
machine tool industries. You can 
use them with confidence wherever 
there is need for a miniature snap 
action pressure or limit switch that 
actuates slowly and is immune to 
vibration. Complete details are given 
in Data Sheet C-1. Write for it today. 
Model BMC 10075 
Panel Mount 














It is recommended for applications 


ACRO SWITCH where pressures range from 1] to 125 psi 
DIVISION and maximum flow and minimum pres 
sure drop are required. 

Sealing is provided by a resilient 
member fitted into the poppet head 
which seats into a spherical section in 





the valve body. In the closed position, 
the metal-to-metal seating limits the 
compressive load on the resilient seal 
and contains it to withstand the pres 


COLUMBUS 16, OHIO 
Plants at Columbus and Hillsboro, Ohio 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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Here are Insulating Materials with 
Unusual Physical and,Chemical Properties 


Spaulding makes vulcanized fibre, 
insulating boards and laminated 
thermosetting plastics in a great 
variety of types and grades. Each 
offers a different combination of 
electrical, chemical and physical 
properties. One of these combina- 
tions will probably fit your needs 
exactly. 


A few of the properties found in 
various combinations with Spauld- 
ing’s excellent insulating charac- 
teristics are extreme light weight, 


resistance to wear and abrasion, 
chemical and corrosion resistance, 
heat insulation, toughness and 
structural strength. 


In addition, Spaulding Products 
give clean, precision results in all 
fabricating operations. This means 
that you will find parts and com- 
ponents fabricated by Spaulding 
from Spaulding basic materials 
will meet exactly your blueprints 
and specifications. 


Look for us at Booth 42 at the Radio Engineering Show, 
Kingsbridge Palace, Bronx, New York, March 21-24. 


SPAULDING FIBRE COMPANY, INC., TONAWANDA, NEW YORK 


MAKERS AND FABRICATORS OF 


VULCANIZED FIBRE: In sheets, rods, tubes 
and fabricated parts. 


ARMITE: Thin Insulation (Fish Paper) in sheets, 
rolls, coils and fabricated parts. 
SPAULDITE: (Laminated Phenolic Plastic) in 
sheets, rods, tubes and fabricated parts. 


SPAULDO: Motor Insulation in sheets, rolls, 


coils, slot cells and other fabricated parts. 
SPAULDING FIBRE BOARD: In sheets and 
fabricated parts. 

SPAULDING T BOARD: A superior Trans- 
former Board, in sheets and fabricated parts. 


MATERIALS HANDLING EQUIPMENT: Fac- 
tory trucks, Boxes, Barrels, Trays, ete. 


SPAULDING FABRICATING FACILITIES 
Spaulding’s fabricating facilities for these 
products are unsurpassed the world over. 
You can save time and money by letting 
us do your fabrication. We'll be glad to 
quote on specific jobs without obligation. 


SPAULDING BRANCH SALES OFFICES 


BALTIMORE 18, MD. 
BOSTON 16, MASS. 
BRIDGEPORT 5, CONN. 
CHICAGO 25, ILL. 
CHICAGO 38, ILL. 
CLEVELAND 14, OHIO 
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CLEVELAND 16, OHIO 
(Rocky River) 


DAYTON 2, OHIO 


LONG ISLAND, N. Y. 
(Woodhaven 21) 


MILWAUKEE 8, WIS. 


DETROIT 1, MICH. 


NEW YORK 55, N. Y. 


TONAWANDA, N. Y. 
FORT WAYNE 6, IND. 


LANSING 10, MICH. 


NEWARK, N. J. 


PHILADELPHIA, PA. 
(Camden 3, N. J.) 


ST. LOUIS 5, MO. 


(Union, N. J.) WESTFIELD, N. J. 


LOS ANGELES 15, CAL. 
C. D. LaMoree 


BERKELEY 10, CAL. 
C. D. LaMoree 


TORONTO 18, ONT., 


CANADA 
A. A. Andersen & Co. 


















sure load. The spherical va seat 
eliminates the need for close ste align. 
ment and close sliding fits in the sealing 
area. Adjustment is internal, protected. 
and cannot be tampered with. James. 
Pond-Clark, 2181 East Foothil! Blyd, 
Pasadena 8, Calif. 
No. 33, | 












WESTERN OFFICE 
1534-35 Monadnock Bidg. 
Chicago 4, Illinois 
HArrison 7-2179 






MACHINE LIMIT SWITCH 


of 
switch include increased wiring space 





















Features heavy-duty machine limi 
protection against excessive overtrave] 
achieved without shear pins, complete 
separation of electrical and mechanical] 
mechanisms, and nylon-to-steel wearing 
surtaces. 

Switch is conservatively rated at 10 
amp continuous capacity up to 60 
volts a-c, 550 volts d-c. It is availabk 
with V- or 34-in. conduit connections 
Type DM has a heavy diecast case 


EASTERN OFFICE : : ; 
with an integral solid wall separating 


50 Church Street 
New York 7, N. Y. 
REctor 2-1888 


mechanical and electrical mechanisms 


CENTRAL OFFICE 
No. Tonawanda, N. Y. 
Buffalo — JAckson 2400 







TONAWANDA 











NOW YOU HAVE OUR NUMBER 


res get the right bolts when you need them On the electrical side, a heavy one-piece 


molded insulating chamber surrounds 






soeae ‘ seats ‘ all live parts, supports wiring term 
CUSTOMER SERVICE is the order of the day at Buffalo I eee af 
Bolt Company. Our organization has been streamlined nals, and shrouds the moving conta 
to give you prompt personal attention .. . immediat arm to prevent fouling by wire leads 
information on prices and delivery. In addition to the Need for use of insulating cloth is 


phone numbers listed above, we will be glad 


eliminated. The inside of the front 
to send you names, addresses and phone num- 5 i 
a . . . > ‘ . se ‘ < Tre 
bers of your district salesman and your expe- cover plate and separating wall 4 
diting contact at the plant. We are geared to protected against are deterioration b) 


give you the service your account deserves. Con- 


non-carbonizing glass melamine. Spact 
tact us on your next order and see for yourselt 











has been provided for four No 2 


BUFFALO BOLT COMPANY wires. Insulated connectors may , 


used, but multi-level terminals art 

Division of Buffalo-Eclipse Corporation provided to permit use of uninsulated 
NORTH TONAWANDA, N. Y. pressure-type connectors. 

The chanical side has ¢ i unl 

Making both FASTENERS & FRIENDS—For 100 Years The mechanical side has a mini 


of moving parts. All bearing surtaces 


ELECTRICAL MANUFACTURING 











“Made by Engineers 
pres UCL Lig 


No. 263 —Femole Connector 
3 pole 15 amp 


ee ae : 


No. 26 — Male Plug 
2 pole 15 omp. — Spring Action 


No. 72 — Mole Plug 
3 pole 15 amp. 125 v. — Grounded 


No. 52R — Male Plug 
2 pole 15 omp. — Spring Action 


Designed, engineered and produced to YOUR specifications . .. 
Backed by the know-how of an experienced staff...Don‘t take chances 
when you are buying Cord Sets...Rely upon the resources 
of CORNISH, famous the world over for Quality and Performance... 


CT TS ae 


50 Church Street TU) ay A | 


@ ATLANTA @BOSTON BRIDGEPORT @ CHARLOTTE @ CHICAGO @ CINCINNATI: CLEVELAND 
@DALLAS DENVER @DETROIT KANSAS CITY @LOS ANGELES @MINNEAPOLIS @PHILADELPHIA 
PITTSBURGH @ROCHESTER @ST. LOUIS @SAN FRANCISCO @SEATTLE 
tb @ Stock carried 
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FULL WELCOME RIGID in latch and trip mechanisms are nylop 
PROTECTION CONVENIENCE CONSTRUCTION : : , oe 


to-steel. The operating arm rv le 







































A heavy gauge steel case A removable top cover The core is tightly lan nylon 

protects the core and coil exposes the large wiring clamped between steel oe : 
compartment and Sell adn The overtravel mechanism | ty 
facilitates installation sets of double-concentric coil rings 


permitting continuous 30-deg over| rays 


Excessive overtravel is accomm« dated 
EASY by slippage between mating serrated 
CONNECTIONS 
Extra long heavily , —— 


insulated terminal leads 
are clearly marked for 
identification 





MOISTURE 
RESISTANT COILS 


Coils are vacuum pressure 
impregnated with 
polymerizing type 
varnish 


HIGH DIELECTRIC 


_. 7 
STRENGTH © ACA 
Coils are wound with 


double insulated copper 7 J iA 

° . . | 

wire with large electrical - \S 
* oe 


clearance between 
coil and core 


ENGINEERED 
ECONOMY 


Designed for optimum 
copper to core loss ratio. 
The use of high grade 
non-ageing silicon steel 
assures low operating 


























costs 

disks. After excessive overtravel the 
SHORT CIRCUIT switch can be reset with a screwdrive 
PROTECTION \ variety of front and reverse-lev 
Coils are rigidly blocked mounting arrangements can be made 
i emetend setoraet with six optional back cover plates 
stresses 





Eight types of operating levers are 
available. including four lengths 


COMPLETE straight levers. and track-type planer 
VERSATILITY type. and shipper rod arms. 


Pilot) models of this limit switch. 











INCREASED QUIET 
SERVICE LIFE OPERATION 







Specially designed case Core operates ata Brackets are provided li ; 
directs air flow through low flux density for either floor or subjected to life tests prior to schedul 
coil ducts minimizing wall mounting ing production, operated continuously 


temperature rise for millions of operations with full 


over-travel without) breakdown. Clark 


. « « which all add up to Controller Co.. 1146 E. 152 St.. Cleve 


PO DA 
TURN AR miniature evectronic 


DECADE COUNTER 


Using the EIT decade scaler tube and 





















H weighing only 11 oz with tubes w 
evi Duty Transformers are designed and place. miniature electronic decade 
built for long life and offer you that extra protection counter is available in four types: 20 
; ; : 40 and 100 ke scalers, and as an 

needed during peak operating periods. output stage scaler operating at 10 
Standard or special transformers, available in cps which can be used to feed a 
sizes 2 VA to 2000 KVA. mechanical counted. The 40 and _ the 


" m ] c eS CE re ished wit! 
Write for Bulletin HD-499. oe Se tapes can be Senmlehed: wit 


without an input shaper circuit. 
The decade counters employ plu 


HEVI | construction, using an Alden 20 pi 
DU 6 Bt Be Ee | plug for quick installation and removal. 
’ —— 


: as well as to permit “building block 
Heat Treating Furnaces... Electric Exclusively 


— combinations. In addition to the FI 
ry Type Transformers Constant Current Regulators scaler tube. use is made of one mini 
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ima the Newest Answer to 


ORROSION 


SSRES ASAE ELAR AES RIS PEERS RRL SSSA SEE Pe eee ASS SHES SE AES STO TOO OS 


CONTROL 


in this 2O0O-page KEL-F’ 


Dispersions Manual 


Learn how you can get the advan- 
tages of KEL-F fluorocarbon plas- 
tic: corrosion and heat resistance, 
anti-adhesion, abrasive resistance, 


excellent electrical properties, 


moisture resistance U/L 


dispersion coating, 


for application by 


spraying, dipping 


or spreading 


1 am interested in Dispersion Coating Applications for : 


| trailer tanks _] calendering rolls 


| tankcars ] forming dies 


[] storage tanks guide rolls 
THE M. W. KELLOGG COMPANY pipe lines 


mattress molds 


Chemical Manufacturing Division pumps | tire molds 


P. O. Box 469, Jersey City 3, N. J. mixers ribbon blenders 


a 

: 

i 

i 

3 

£ 

Please send me my copy of the new Kellogg Manual, wens come Grenier ; 
‘Application Techniques for KEL-F® Fluorocarbon Poly- L] flowmeters hoppers 3 
x 

R 

4 

4 

a 

‘wm 


mer Dispersions.” [_} reactors casting molds 


[_] shipping containers ] coated glass tape 
a ae ieee ; 


] waste neutralizers miniaturized stators 
Title __ agitators distribution transformers 


Company ___ 





miniaturized relays 
Address 


City 





Other applications (please list 


go oe ee ee ee ee ee ee ee > 
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Powerful new G-E 
these 9 features 


STATOR WINDINGS with new 

penetrating varnish treatment 

provide long, moisture-resist 
ant motor life. 


NEW CUSHION RINGS, of special 
iesign, allow for versatile resilient 
inting arrangements, Provide for 


juliet, vibration-resistant operation. 


PRESSURE-CAST ALUMINUM 

ROTOR assures good balance. 
The inherent lightness of aluminum 
reduces motor weight, yet provides 
for a rigid, vibration-resistant 
rotor construction. 


STURDY ALUMINUM FAN 

BLADES are cast integral with 
the rotor and provide a constant flow 
of cooling air over the windings, 
increasing motor life. 





shaded-pole motors have all 
or better blower performance 


SHELL-TYPE CONSTRUCTION 

makes possible a short, light- 
weight, double-end ventilated motor 
with internal cooling fans and accu- 
rate rotor alignment. 


PRELOADED THRUST BEARINGS 

of high capacity design are lo- 
cated at each end of the shaft. They 
prevent end bump and _=e assure 
smooth, quiet operation. 


DOUBLE-THROWER OIL RETEN- 

TION SYSTEM provides for sealed- 
in oil recirculation and permits all- 
angle operation with long, depend- 
able motor life. 


SLEEVE BEARINGS are babbitt- 

lined and steel-backed. They are 
precision machined for accurate 
rotor alignment. 


END CASTINGS of new design are 

sturdily constructed and assure 
precise bearing alignment. Generous 
ventilating openings provide opti- 
mum cooling. 


1/12 THRU 1/4 HP RATINGS MEET NEEDS 
OF FURNACES UP TO 115,000 BTU OUTPUT 


The many advanced features of General Electric’s new 1/12 thru 
l4 hp shaded-pole motors now offer furnace-blower designers im- 


proved blower performance, cost savings, and an opportunity to 
streamline blower design. 


SPECIALLY DESIGNED for furnaces through 115,000 BTU, these 
new G-E motors make possible all of the benefits of direct drive: 
simplified design, reduced noise, elimination of pulleys, belts, and 
blower-wheel shaft and outboard bearings. Small, compact design 
saves valuable space, cuts over-all blower size with resulting 
savings in material and shipping costs. 


HIGH EFFICIENCY—highest yet attained on a motor of this type 
—and better dip torque characteristics for higher full-load speeds 
assure better blower performance. Reduced blower maintenance 


results from a recirculating oil retention system which eliminates 
need for re-oiling. 


YOU CAN SAVE on furnace-blower design by making sure your 
new models are equipped with these powerful new G-E motors. 
Available ratings thru 144 hp—1550 and 1050 rpm—and reversible 
shaded-pole 1050 rpm. For full details on all G-E shaded-pole 
motors from 1.5 watts thru 14 hp, contact your nearby G-E 
Apparatus Sales Office today. Write for Bulletin GEA-6134 to 
General Electric Co., Sect. 704-43, Schenectady 5, N. Y. 


100 


Speed — % Synchronous 


80 
% Full-Lood Torque 
HIGH DIP TORQUE new, more powerful G-E shaded-pole motor has high 
dip torque which makes possible dependable, multi-speed operation and 
speed stability at all speeds. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





Hetherington Aviation 
ond Industrial Products 


High quality push- 
button and snap- 
action switches in 
the 15-50 ampere 
range 

* 

Special switch box 

assemblies 
e 
Aircraft control stick 
grip assemblies 
s 
Indicator lights 
» 

Switch-indicator light 

combinations 
s 

Trim tab control 

switches 
* 

Auto pilot, tank 
jettison, canopy 
release, seat 
ejector or seat 
positioning 
switches 

* 

Bomb or rocket firing 

mechanisms 
+ 

Microphone circuit 

switches 
e 

Audible signal 
silencers 

© 

Limit switches .. . 
and many others 


FAST, POSITIVE 
Double-break 
ACTION 


A tapered rod oper- 
CS Me: ed 
compression springs 
in the shorting bar 
CU Mell Time Mee ag) 
spring. The excep- 
tionally fast double- 
break action thus ob- 
tained reduces arc- 
ing to a negligible 
Ba 


SWITCH 
SUCCESS “SECRET” 
No. 1 


This little beryllium device is 

the heart of Hetherington 

push-button and snap-action aircraft-type 
switches. Its unique, patented design and sturdy 
construction assure faster, more positive switching 
action in less space with less weight—and with a life 
cycle exceeding military requirements. It is a No. 1 
“‘secret’”’ of Hetherington’s success in matching or 
surpassing exacting specifications—military or ci- 
vilian—for switch dependability in the 15 to 50 
ampere field. 


HETHERINGTON, INC., Sharon Hill, Pa. 


(West Coast Division: 8568 W. Washington Bivd., 
Culver City, Calif.) 


HETHERINGTON 
Suctehes 


SEE US AT THE I.R.E. SHOW—Booth 330 Computer Avenue 


ature tube; when an input shape 
circuit is included a second miniat 


tube is employed. Dimensions 
1-84 x 3-14 x 3-34, exclusive of tul 
Ransom Research, P.O, Box 382 
Pedro, Calif. 


No. 35 


MECHANICALLY HELD 
RELAYS AND CONTACTORS 


Mechanically held contactors andr 
lays are especially designed for maii 
taining continuity of sequencing in the 
event of power interruptions. After the 
main device coil is momentarily ener- 
gized to seal the contacts. the mechan- 
ical latch locks the contacts in position 


until the latch coil is energized. For 
this reason, when power is_ restore 
after a failure, sequenced operations 
will resume at the exact point in cycling 
where they were cut off. Used als 
where exceptionally quiet operatio: 
required, mechanically latched relays 
and contactors eliminate continued et! 
ergization of the coil. 

With contacts easily interchange 
from normally open to normally cl 
position without additional parts, 
mechanically held devices are front: 
connected for convenient wiring. (Con- 
tact springs are permanently attached 
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HF ROEVAR MAGNET WIRE 


i, 
eg 
— 


y =< 

YOU WANT we 2 

MAGNET WIRE THAT LAUGHS AT \ 
ABRASION... AT HIGH SPEED WINDING... 
AT SOLVENTS IN TREATING VARNISHES... 


IN SHORT, 


YOU WANT 





ROEBLI NG 


f ThA Colorad 


‘CHES: ATLANTA, 934 AVON AVE. o BOSTON, St SLEEPER ST . CHICAGO, 58325 WwW. ROOSEVELT RO. CINCINNATI, 3253 FREOONIA Ave 


VELAND, 13225 LAKEWOOD HGTS. BLVO. + COENVER, 4801 JACKSON ST. + DETROIT, 91S FISHER BLOG. + HOUSTON, 6216 NAVIGATION Bivo 
LOS a 


NGELES, $340 €. HARBOR ST. + NEW YORK, 19 RECTOR ST. + COESSA, TEXAS, 1920 €. 2NO ST. + PHILADELPHIA, 230 VINE ST. + 
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307-S5'AL extremely 
slim long nose plier 


~, 
—— 



























203-6-SCP-L 
needle nose plier 

















































317-5L chain 
nose plier 
Ask to see the 
complete new line. 







ASK YOUR SUPPLIER 


Foreign Distributor: 


International Standard 
Electric Corp., 
New York 


Mathias 


Established 1857 


Pea eee ee Se 


smooth, easy operation—for steady 
dependability whatever your pro- 
duction job. That’s because Kleins 
are quality made of finest tool steel, 
precision fitted—individually tested. 
Handles fit the hand to perfection— 


knives shear through toughest wire 


with ease. 


And now the Klein plier selection is 
bigger than ever—in standard size 
patterns—in new compact patterns 
specially designed for intricate wiring 
and cutting in confined space. Avail- 


able with or without a flexible steel 


leaf spring. 


Write for your free 
copy of the Klein 
Pocket Tool Guide. 
Contains informa- 
tion on all types of 
Klein Quality Pliers. 


KLEIN 


To SPEFD 
YOUR PRODUCTION 


You just can’t beat Klein pliers for 
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CIRCUIT-BREAKER 
SAFETY SWITCH 


Compact 100-amp circuit-breaker safety 


incorporates two single-pole hydrauli 


ELECTRICAL 





to the movable contacts to fa lita, 
removal and installation. The mecha; 
ically held contactors are availa le }j) 
NEMA sizes 00, 0, 1, open and en: \osed 


») 


and in 1, 2, 3, and 4 poles. Th 
mechanically held multipole relays ar 
available in 10-amp, 60-volt max rs tings 
open and enclosed, and with 2, 3. 4, 4 
and 8 poles, in any combinat 

normally open and/or normally | losed 
positions. General Electric Co., 1 Rive 


Rd., Schenectady 5, N. Y. 


No. 36 








switch, in an enclosure occupying ap 
proximately half the space required by 
comparably rated fused switches, is de 
signed for service on 120-240 volts a- 
in two- or three-wire installations. It 








magnetic circuit breakers with handle 
extensions attached to form one double- 
pole unit, thus allowing both circuit 
breakers to be switched on or off to- 
gether. 


Unit employs general-purpose-type 


circuit breakers in standard ratings of 


70 or 100 amp. Said to compare fay- 


orably in price with fused switches and 
other circuit-breaker switches, it elin 


inates the need for replacing fuses o1 
elements; service is restored with flip 
of the switch. The circuit breakers 
feature inverse time delay, to prevent 
nuisance tripping. Heinemann Electric 
Co., 99 Plum St., Trenton 2, N. J. 

No. 37, Ré 





DUAL COSINE 
POTENTIOMETER WITH 
0.0004 ACCURACY 


Dual cosine potentiometer, with an ac- 
curacy of four parts in 10,000, actually 
consists of two electrically isolated 
potentiometers driven from the same 
shaft, with individual output propor 
tional to the cosine (8/36-75 deg), 
where 9 is the shaft rotation. For any 
given position of the input shaft the 
potentiometer, Model 35,000, gives 4 


MANUFACTURING 














Versatile 


MALLORY 
TIMER 
SWITCH 


Gives Dependable Control for Dozens of Products 


ft your product needs time-cycle control. the Mallory 
Model W ‘Timer Switch may be exactly what you have 
been looking for. Capable of switching approximately 
; horsepower or 6000 watts resistive load. 250 volts. 
it is applicable to air conditioners. semi-automatic 
washers, automatic dryers, food dispensers and a host 


of similar appliances. 


VERSATILE SWITCHING. One. two or three circuits can 
be controlled. Standard cam shaft speeds of 32, 64, 
% and 192 minutes per revolution are available . . 

plus special speeds of up to 24 hours per cam revolution 
when desired. Cams are cut to the exact evele required 


for your specific application. 


FITS ANYWHERE. The compactly designed unit requires 


only 134 inches of back-of-panel space. 


ECONOMICAL ASSEMBLY. Space-saving spade termi- 
nals cut time for connections. Mounting is simple 


requires no bulky. expensive hardware. 


The Model W Timer Switeh is one of a wide line of 
standard designs developed by Mallory during many 
vears of experience in producing switches and timers 
for leading manufacturers. A standard Mallory model 
will probably fit vour own product's requirements . . . 
and will give you top performance at economical cost. 
For special requirements. our engineers are well quali- 
fied to develop custom-made designs. For technical 


data, write or call Mallory today. 


On an automatic HEATER 

dryer, for exam- ve) 

ple, the Model Vv Plow. salads. ps 
Timer Switch 

controls three cir- 

culls . . . main 


: aoe AO wa 
motor and timer 
p a 
motor, heater, Ae) vgeagldaald, 
MOTOR 


and auxiliaries, 


Expect more...Get more from MALLorY 


Serving Industry with These Products: 


Metallurgical— Contacts ¢ Special Metals and Ceramics e Welding Materials 


P.R.MALLORY & CO. inc 
Electromechanical— Resistors ¢ Switches e Television Tuners ¢ Vibrators 
Electrochemical— Capacitors e Rectifiers «© Mercury Batteries 
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Pp. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 





TUM CCL 


with Instrument Servo Motors 


a DIEHL Instrument Servo Motor and Integ- 
rally-Mounted Alternating Current Tachometer- 
Generator assures stability in a Servo loop. De- 
signed for simple and easy mounting and can 
readily be adjusted after installation so that the 
in-phase residual voltage is essentially zero. A 
high impedance control-phase winding is avail- 
able for plate to plate operation. 57’2/57’2 volt 
control-phase windings can be provided for mag- 
netic amplifier applications. Diehl Motor-Tach- 
aoe ometer combinations are obtainable with Gear 
Kingsbridge Palace Reducers in 5 different ratios. Attractively priced 


Radio Engineering Show ; . 7 
March 21-24 for commercial applications. 


MOTOR RATINGS TACHOMETER SPECIFICATIONS 


1, 5 and 10 watts output 
GEAR REDUCTION RATIOS 


191.1 to 1 Frequency (cycles) 
76.6 to 1 
1 RPM 
32.4 to 1 Output (volts per 1000 ) 
13.8 to 1 
5.8 to 1 


MOL EEE RES BRE a BS 


Input (volts) 


Linearity 


2 RRS 


Our engineering staff will gladly help you select the equipment 
best suited to your requirements. A request on your letterhead 
will bring you a copy of Technical Manual No. EM-355, 
describing Diehl Servo Motors and related equipment. 


Other Available Components: 
D.C. SERVO SETS © RESOLVERS 
MINIATURE PERMANENT MAGNET D.C. MOTORS 


DIEHL MANUFACTURING COMPANY 


3 HE SINGER MA r 


Finderne Piant SOMERVILLE N 5 


voltage output within 0.0004 

correct output at that point. The 
is available with resistance val 
high as 200,000 ohms. Range is 7 


to 75 deg. which may be extended 
to —90 to 90 deg. Temperature range 
extends from 65 to 71 C. 

Model 35.000, which weighs 4 
is hermetically sealed in nitrogen 
mosphere and housed In a Case 
anodized aluminum. Length is 5.156 ir 
diam, 5.565 in. Shaft diam is 0.25 
Maximum torque is 6.0 oz-in. Gyro 
mechanisms, Ine...  Halesite, Long 
Island N. Y. 

No. 38 


PISTON-OPERATED 
HYDRAULIC PRESSURE 
SWITCH 


Suitable for use on hydraulic machine 
tools where surges of considerable mag 
nitude are present. is a newly designed 
piston - operated hydraulic — pressure 
switch. A new strain relief mechanisn 


has been incorporated in the switch 
which allows the range spring to absorb 
the impact of a violent pressure surge 

Added feature is a Quad ring seal 
around the piston, preventing oil leak- 
age and eliminating the necessity for 
an oil return line. Types without the 
Quad ring are available for closer dif- 
ferentials. The switch has snap-action 
contacts, one normally open and one 
normally closed, in a self contained, 


ELECTRICAL MANUFACTURING 
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PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “‘ZYTEL,” 
‘“‘ALATHON,” “TEFLON,” “LUCITE.” 
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High-Speed Chart Recorders Use Coil Forms 
of Molded Du Pont “Zytel’”* Nylon Resin 


Du Pont “Zytel” specified by Minneapolis- 
Honeywell for its excellent dielectric 
properties, strength in thin, 
lightweight sections 








Du Pont ‘“‘Zytel’’ nylon resin is specified for the coil forms and other insulating 
parts in these circular chart recorders, manufactured by Minneapolis-Honey- 


well, which operate at high speeds and with extreme accuracy. They have many 


uses—for example, to make tests on aircraft engines to determine operating 


Du Pont “‘Zytel” formed in two sections clip together around drive coil. ““Zytel” has good 
dielectric properties, and is tough and strong in thin sections such as this coil form. Coils 
manufactured by Minneapolis-Honeywell Regulator Company, Philadelphia, Pennsylvania. 


High heat-resistance of Du Pont TEFLON® 


permits miniaturization and compact designs 


The excellent heat-resistance of Du Pont 
“Teflon”’ tetrafluoroethylene resin is im- 
portant in the present-day trend to minia- 
turization and compactness. “‘Teflon”’ is 
capable of continuous service to 500°F., 
exceeds requirements of Class H mate- 
rials. This heat-resistance is utilized in 
such components as tube sockets, inserts 
for coaxial connectors, coaxial spacers, 
bases for subassemblies, terminals and 
small stand-off insulators. Combined 
with this heat-resistance are the out- 
standing dielectric properties of “Teflon.” 
At ultra-high frequencies, components 


made of ‘‘Teflon’’ have a power factor 
less than 0.0005. They have high resis- 
tivity, and arcing leaves no carbonized 
path. Moisture-resistance is another im- 
portant property for the electronics field. 
‘**Teflon’’ has zero water absorption by 
A.S.T.M. test D570-42. 


“Teflon” is also extruded as thin, 
flexible tubing (see. back of page). How 
can “Teflon” serve your needs? Clip 
the coupon for complete information 
on this versatile material for the elec- 
trical industry. 


temperatures of various engine parts. 
Component assemblies like the chart 
drive and balancing motors and the 
drive coil on a-c d-c converters need a 
good insulating material to insure de- 
pendable performance. 


Eliminates Breakage 
What makes ‘“‘Zytel” such a versatile 
material for electrical applications? An 
important reason is the dielectric strength 
of “*Zytel,” which is excellent in low- 
frequency fields. Equally important is 
the toughness of “‘Zytel’’—these thin, 
lightweight forms are strong enough to 
eliminate breakage during the coil wind- 
ing operation (see cut). “Zytel’’ also 
resists high and low temperatures, corro- 
sion and abrasion. Still another advan- 
tage of “‘Zytel’’ lies in its ease of fabrica- 
tion. Coil forms for these chart recorders 
are extruded economically in sheets and 
then pressed into the shapes desired—a 
fast, efficient technique. 

Perhaps Du Pont “‘Zytel’’ can solve a 
design or operating problem for you. Its 
unique combination of properties means 
greater efficiency for a wide range of 
electrical applications. For the complete 
story on “‘Zytel’’—its proper- 
ties; applications and how it’s 
processed—mail the coupon 
on the other side of this page. 


***Zytel”’ is the newtrade-mark for Du Pont nylon resin. 
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PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
““ALATHON,” “TEFLON,” “LUCITE.” 


i 


——NO. 2 


Thinwall tubing of Du Pont TEFLON® 


is outstanding insulating material 


Flexible tubing of Du Pont “Teflon” tetrafluoroethylene resin, manufactured by the Halogen 
Insulator and Seal Corporation, Franklin Park, Illinois. This tubing is chemically inert, 
and has outstanding dielectric properties. ‘““Teflon’’ has a working temperature range of 


—450°F. to 500°F. 


Investigate Du Pont 
engineering materials in your 


product development programs 


One of the family of these versatile 
engineering materials is often a key 
factor in product improvement or 
new product design. 

The wide range of properties avail- 
able with “Alathon’’* polyethylene 
resin, ‘‘Lucite’’* acrylic resin, 
“Teflon’* tetrafluoroethylene resin, 
and “‘Zytel’’} nylon resin are helping 
solve industrial design problems. 


NEED MORE INFORMATION ? 
Clip the coupon for additional data 


on the properties and applications of 


these Du Pont engineering materials. 


Polychemicals Department 


Flexible tubings of Du Pont “Teflon” 
tetrafluoroethylene resin make an out- 
standing electrical insulation. “Teflon” 
has high dielectric strength (400/500 
volts/mil.). Power factor is less than 
0.0005 through 108 cycles per second. 
This thinwall tubing is chemically in- 
ert, and withstands temperatures from 
-450°F to 500°F. “Teflon” is un- 
affected by humidity, as moisture absorp- 
tion is zero, per A.S.T.M. test D570-42. 


Easy to Handle 
The smooth, wax-like surface of ‘*Teflon”’ 
makes this tubing exceptionally easy to 
position or to slide over electrical con- 
ductors. Convenient to handle, tubings 
of **Teflon”’ in all sizes can be easily cut 
(Continued Col. 3) 


Room 203, Du Pont Building, Wilmington 98, Delaware 


Please send me more information on the Du Pont engineering materials checked 


*“Zytel”’ ; ** Alathon” 
these materials for 


Teflon” ; 


“Lucite”. 


I am interested in evaluating 





NAME 


POSITION___ 





COMPANY 





STREET ADDRESS 





CITY 


STATE 





TYPE OF BUSINESS_— 


**Alathon”, ‘Lucite’, “Teflon” 


are registered trade-marks of E. I. du Pont de Nemours & Co. (Inc.) 
t**Zytel” is the new trade-mark for Du Pont nylon resin. 


1955 
Flexible cover hinge of 
“Zytel” used on modern 
business machine 


Here’s a hinge, molded entirely of 
flexible Du Pont ‘‘Zytel” nylon resin, 
used to permit lifting the cover of a 
modern office machine. The Friden Cal- 
culating Machine Company, Inc. tested 
it thoroughly before installation on the 
new Friden Adding Machine. A wear 
test of 150,000 cycles indicated that this 
hinge would last for years without 
failure. 

“Zytel”’ will not corrode. There’s no 
bother with maintenance because the 


This picture shows flexible hinge of ‘*Zytel” 
nylon resin used by the Friden Calculating 
Machine Company, Inc., San Leandro, 
California, on the Friden Adding Machine 
These wear-resistant hinges of ‘*Zytel’’ need 
no lubrication. 


flexible hinge of ‘‘Zytel’’ needs no oiling. 
This simple, one-piece hinge is strong, 
tough and resilient. The use of precision 
injection molding makes production of 
these parts economical. “‘Zytel”’ can be 
molded in a variety of colors, to match 
other component parts. 

The mechanical and electrical prop- 
erties of ““Zytel” are being used for more 
and more applications by electrical and 
design engineers. Clip the coupon on 
this page for more information about 
molded Du Pont *‘Zytel”’ nylon resin. 


Thinwall tubing of 
Du Pont TEFLON® (Continued) 


with a knife and bent or positioned by 
hand. Extruded Du Pont ‘‘Teflon’’ is 
already widely used and specified for a 
wide range of electrical and electro- 
mechanical applications. 




















arc-r sistant melamine case rated for 
ac or d-e control circuits. The oil-tight 
enclo-ure consists of a die-cast case and 
gaske ted cover. The cover is chained to 










the case to prevent loss. Explosion- | ; : 

resisting enclosures are also available. | 3 a te 
Switches may be obtained with a / C O es L xX r j M & if S 

range of 135 to 1000 psi or 400 to 3000 : ? 

psi. They have close differentials and iy ~1e Is 







are easily adjusted in the field. Square 
D Co., 4041 North Richards St., Mil- 
wauKee 12, Wis. 

No. 39, Reader Ir ry Facility, pag 





























MINIATURE PM GEARMOTOR 


Weighing 5-4 oz, permanent-magnet 


dc motor is designed as a drive motor 





for switches, cams, servos and for 
similar applications. Designated Model 
1600-1, it has a diam of 1-4 in., and 
is 2-46 in. long; gear case diameter 
is 1-14 in., that of the mounting flange 
2-14 in. The gear timing motor may be 
designed for any input voltage from 








Are your machines adaptable 
to different jobs — some requir- 
ing seconds — others requiring 
minutes? 







The Microflex Timer with its 
micrometer accuracy and large, 
easy to read, wide range dial, 
makes this variation easily and 
quickly adjustable. 










rh wre aes 


6 te 30 volts, d-c; and for any output 
speed from 4 to 10 rpm. Maximum 
torque load at 4 rpm is 50 in.-oz, with 
a lower rating for higher speeds. It 
can be supplied with either leads or 
feed-through solder connections, accord- 
ing to customer requirements; also with 


























The Microflex is designed for 

outstanding ruggedness and 

governor control. Ball bearings are PS dependability. Take advantage 

sealed and greased for the life of the : N £ th di f f 

motor. El Ray Motor Co., Inc, 11747 of the outstanding teatures o 

Vose Ave., North Hollywood, Calif. this timer for your processing 
No. 40, Reader Inquiry Facility, page machines. 











WEATHERPROOF PLATE 
FOR TOGGLE SWITCHES 


Featuring a recessed cover to accept 


Write for FREE BOOKLET 
& See What Timing Can Do For You” 













\ 
oa 
) waneer? 


toggle switches, new weatherproof plate | 
is supplied with a fiber insulating 
disk which allows installation of toggle wae) 
or lock-type switches. By removing the oe 


knockout in the disk, 2- and 3-wire, 
20-amp, Twist-Lock receptacles can be 
mounted; also, by removing the disk 
entirely, 4-wire, 20-amp, Twist-Lock 


re eptacles can be utilized. EAGLE SIGNA by 
Other features include an added CORP DAT > N 


r 
ridge in the cover to improve cover MAO NE 










seal. When used with receptacles and 
caps equipped with manufacturer's 
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CONSERVATIVELY RATED 
ee are 
TRANSFORMERS 


Typical units from the industry’s 
largest and most complete line 
of transformers for electrical and 
electronic applications. 


ISOLATION TRANSFORMERS 


Primary 125/115 /105 Volts. Secondary 115 Volts-50 /60 cycles 


PART RATING MOUNTING 
NO. WATTS TYPE cS e 
P-6160 100 KA : ™ a 
P-6161 250 KA t 
" y SBELL 
ieee P-6298 500 KA ‘ wu 


tap switch, line cord aa = po Cea 


and output receptacie 


“Seal-Tite” rubber covers. the outlet is 


STEP-DOWN ISOLATION completely sealed when plate is open: 


ie when cap is withdrawn, cover snaps 


Primary 250/230 /210 Volts. Secondary 115 Volts-50 /60 cycles shut and seals receptacle from mois. 


PART RATING MOUNTING ture. The fiber disk also acts as an 

NO. ___s WATTS _ TYPE | insulator for face-wired devices and 

P-6383 100 KA 

P-6385 250 KA : 
—se P-6387 500 KA Harvey Hubbell, Inc., 1460 State St. 
ceramic insulated input P-6389 1000 FK Bridgeport, Conn. 


terminals, two output 
sccumbadias oe P-6390 1500 FK No. 41. 


STEP-DOWN AUTOTRANSFORMERS 


Primary 230 Volts. Secondary 115 Volts-50 60 cycles 


effectively guards against dust and dirt. 


DRAWN STEEL STUD 
Drawn steel stud is said to provide 


PART RATING MOUNTING ample strength at lower cost tor most 
NO. WATTS | TYPE applications now requiring a solid stud. 


SD-50 | 50 Known as “Roll Free.” the drawn steel 
P-5062 80 


“K" TYPE $D-100 100 
line cord on input, out- P-5063 100 
put receptacle SD-150 150 
P-5064 | 150 
$D-250 250 
P-5065 300 
$D-500 500 
P-6141 500 
$D-1000 1000 
"SD" TYPE P-6124 1000 
**Sealed-in-Steel" con- 


struction. Line cord and 
output receptacie 


stud, designed for roller mounting. has 
Oe ee Od dd i ai Eeties feiss sa ik eels 
> Input voltage 65/75 90 /100 115/130 145, output voltage 115: friction and provides longer life for 

with selector switch and output voltmeter stud and roller. 


~<a ; ee eee 
PART RATING MOUNTING The stud (pictured alone and al 


NO. WATTS TYPE shown assembled in a nylon roller) is 
PV6441 available from stock in four standard 
PV6442 sizes. They 
PV6443 
PV6444 


are available plated or in 
clean finish and also can be obtaine 
in brass or stainless steel for applica- 
Full lines of Control and Power Circuit Trans- tions where corrosion is a factor. The 
formers are also available from Chicago Standard Waterbury Pressed Metal Co.. 300 
Chase Ave.. Waterbury 14, Conn. 

No. 42, 


TASTE Viah) FREE CATALOGS listing these units, and 


over 1000 other CHICAGO-STANCOR 


nsf r vailable fr 
TRANSFORMER ee eee ae Se STOCK MOLDED KNOBS 


CORPORATION writing Chicago Standard Transformer Line of stock molded knobs and handles 


Corporation. 


ADDIS has been increased by 24 extra stock 
DIOL Ute ae ee), . . 
CHICAGO 18. ILLINOIS molds in different shapes and _ sizes. 


Export Sales: Roburn Agencies, Inc. 431 Greenwich St, New York 13, N. Y. Variations from stock molds can_ be 


ELECTRICAL MANUFACTURING 





| S = Turn to 6.5. 
XS S SSN With Your Small Gear Problems 


if there was ever a place to turn to, for real help on 
Small Gearing, this is it! Because so many manv- 
facturers do this, G.S. holds the enviable position of 
“WORLD’S LARGEST EXCLUSIVE MANUFACTURER OF 
FRACTIONAL HORSEPOWER GEARING.” Here, you too 
can expect the kind of friendly, helpful cooperation 
and engineering know-how that can prove a valuable 
asset to your business. %& So, if extreme UNIFORM 
accuracy in quantities of hundreds or thousands, is an 
important consideration to you, by all means grasp 
the “Helping Hand” we offer. See for yourself exactly 
how G.S. Small Gearing, and our 38 years of special- 
ization, results in speeding production, cutting costs 
and improving product performance for our customers. 


GET G.S. TECHNICAL DATA “Fie 


. i 7 | 
eciaities, inc oa ie 
p yf @ See where and how we mass-manufacture Small 


Gearing to uniformly fine tolerances. Folder 


contains 23 pictures of Small Gears, plant views, 


2 6 3 5 Wes ST . & |?) 1 a 5 AVE nt Tt) 3 as well as Diametral and Circular Pitch Tables. 
Ask for your copy on company stationery, please! 
CHICAGO 47, ILLINOIS 


SPURS © SPIRALS © HELICALS © BEVELS © INTERNALS 
WORM GEARING * RACKS * THREAD GRINDING 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARING 
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'R JN AT FULL SPEED- 
wn this RaM motor! 


They’re still in perfect condition 
because they're extra large 


No motor bearing was ever submitted to 
a tougher test! We mounted a five-pound 
weight — 2 inches off-center —on the shaft 
of a standard R & M “‘All-Weather’”’ 
Motor, then turned on the switch. As you 
can imagine, that motor practically 
turned handsprings with over 1,000 
pounds of centrifugal force being placed 
on the bearings. It must be recognized 
also that this is all side-strain on the 
bearings. After twelve solid hours of this 
punishment, the R & M bearings were 
found to be in perfect condition! 
Here’s a dramatic example that shows 


how extra-large, fully sealed R & M bear- 
ings pay off in rugged service. By “‘extra 
large’’ we mean bigger diameter than you 
usually find in a motor bearing... 
double-row race width... bigger balls 
that withstand greater load. 

You’d never treat a motor this way, of 
course. But, in terms of years of service, 
a bearing with stamina like this is a 
bearing you can forget. We build oversize 
bearings into all R & M ‘“‘All-Weather’”’ 
Motors—at no extra cost to you—as just 
one more precaution against any chance 
of failure later on. 


From Ito IZ Horsepower... 
if it’s an R&M, it’s the Right Motor! 





Explosion-proof totally 
enclosed fan-cooled and 
chemical plont motors 
1 to 40 hp. 


Direct current 
motors | to 7'/2 hp. 


Frequency converters and 
alternators, 2/2 to 15 kw. 


Capacitor single-phase 
motors 1 to 72 hp. 


ROLBEWME <RAVESS se. 


SPRINGFIELD 99, OHIO «BRANTFORD, ONTARIO 


Mail the coupon today—for more information 
® on the finest motor your money can buy! 


—e = =e eee oe eee ee ewe ewe eee eee eee eee ee 
EM 


Robbins & Myers, Inc. 
Springfield, Ohio 


Please send illustrated Integral Horsepower Motor 
Catalog, showing all the extra features of R & M 
‘‘All-Weather’’ Motors that are furnished at a 
standard motor price. We are also interested in: 


Company 


Address 


| Explosion-Proof Motors 
| }-Totally Enclosed Fan-Cooled Motors 


] Capacitor Single-Phase Motors City Zone State____ 


f 
l 
{| Frequency Converters & Alternators 00 Niet ac 





R2IM. motor parts AT worK 


A prominent passenger car manufacturer gets eleven times more 


chassis per gallon—reducing paint and production costs substan- 
tially —with the efficient, high-quality electrostatic paint spray 
process of the Ransburg Electro-Coating Corp., Indianapolis, 
Ind. Robbins & Myers polyphase motor parts are utilized to 
atomize the paint spray in an electrostatic field. The spray is at 
tracted to the products, which are grounded through the hanger, 
producing a high degree of uniformity of finish. 


Rugged rotor and stator for a polyphase portable tool. The rotor 
consists of squirrel cage, embedded in laminated core with bars 
and end rings of copper, brazed or welded together. The stator 
has a high-grade silicon steel core with top-quality rag paper 
used to insulate the coil from the core. The finished winding is 
taped and thoroughly impregnated with high-grade synthetic 
resin base varnish to assure trouble-free operation with minimum 
danger of short circuits and grounds 


ROEM E < AV EMT ine. 


MOTOR DIVISION: SPRINGFIELD 99, OHIO © BRANTFORD, ONTARIO 


“}- 
Fractional & Integral h.p Household Electric & Hand 


Moyno Propellair Industrial 
Motors & Generators Fans Hoists & Cranes 


Pumps Ventilating Equipment 





& IML SPECIALISTS INTEGRATE 
MOTOR AND MACHINE DESIGNS... 
TO ASSURE HIGHEST PERFORMANCE 


Many factors must be considered in de- 
signing a new motor-operated product that 
will perform its intended functions accu- 
rately, economically, and with a low main- 
tenance and failure rate. Much depends on 
the proper correlation and integration of 
motor and machine designs. A special 
knowledge of motor application can be 
valuable to you. Robbins & Myers motor 
design specialists can help you solve these 
problems, to whatever extent you desire. 

The exact motor for your machine is 
worked out quickly and accurately, with 
systematic methods of designing motors. 
‘This might include, for example, the use of 
R & M’s unique “Electrical Slide Rule.” 
Electrical equivalents can be set up on the 
slide rule to simulate the conditions under 


which the motor must operate in your 
product. By this method we are able to 
investigate hundreds of different design 
possibilities, assuring the best motor for 
the job. 

In some cases the answers point to a 
standard motor. And here, R & M offers a 
wide variety of types and sizes of complete 
motors or matched motor parts. 

In other cases special motors are in- 
dicated. R & M is equipped to do a fast, 
thorough, economical job of custom-de- 
signing a motor that’s exactly right for 
your product. 

Don’t settle for an ‘‘off-the-shelf’’ com- 
promise. Standard or custom-designed, 
R & M will get you the right answer quickly 
—with no obligation! 


RaM MOTORS AND MOTOR PARTS POWER 
MANY TYPES OF EQUIPMENT, SUCH AS... 


Portable Saws Routers 
Drills Screw Drivers 
Nibblers Pumps 


Lock Mortisers Compressors 

Valve Grinders Hones 

Vacuum Cleaners Business Machines 
Fans Cast Cutters 
Sanders Food Mixers 


R&aM MAKES BOTH! 


Nut Setters Hedge Trimmers 
Hammers Lawn Mowers 
Polishers Oil Burners 

Planers Surgical Instruments 
Portable Grinders Grease Guns 

Sirens Vibrators 
Advertising Devices Die Sinkers 
Ventilating Equipment Waxers 


Reactionnbthianmanian a This coupon will bring you prompt information. 


motors and parts... 


— 1/200 h.p. 3 Robbins & Myers, Inc., Motor Division, Product we 


Springfield 99, Ohio 


manufacture 


Please send me, without obligation, 


information on: 


Name 


[] Motor Parts for Portable Tools 


[] Universal Motors 


intagral-hersepewer : [] Capacitor Motors 
motors; famous # ([)R « M “All-Weather” 
R&aM “All-Weather’’* with a —up to 125 h.p. 
seoled bearings. ” [] Please have a 
Up to 125 h.p. Motor Specialist call 
*** All-Weather”’ isan R & M trademark 


Company 


Motors 


City & State 












HIGH VOLTAGE TESTING 


YPOTS 


UP TO 
150 KV. 


and 
25 KVA. 
PROMPT 
DELIVERY 
A.C. 
or D.C. 











D.c. HYPOT\ |/ 
MODEL 437 


has continuously variable 


A.C. HYPOT 
MODEL 557 


has continuously variable range of 
0—30,000 volts; capacity of 5 KVA. 






range 
of O—15/30/45,000 volts; capacity 
of 112.5 VA. 






Standard A.C. and D.C. Hypots are available for prompt delivery in most 
voltage ratings and capacities. Custom units to meet unusual requirements 
are our specialty. 

Write for details on Hypot Models to fit your needs . 
Bulletin 5-A ... D.C. Hypots in Bulletin 14-1. 







. . A. C. Hypots in 
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CHICAGO 18, ILLINOIS 
308 W. betheananianti Blvd., Chicago 6, Ill. 
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“Precision Instruments Since 1936” 


3794 BELMONT AVENUE ° 
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LAO 













GROUNDING CAP 


This uniquely designed molded-on cap is ideal 
for power tools, appliances, industrial signs, 
rel Etat Mt tliat: Mlle tell tae ly 1 
cations. Much smaller than other types of 3- 
wire grounding caps, it is Underwriters’ Labo- 
ratories approved for 15 amps — 125 volts. 


Lamha it- |] Mae 1g 
duction, with exceptional 
quality and the 
ia DIT) tl 


usual 
Te tagi 4 
eet aes le 




















GRIP” 


Molded-on plas- 
tic male cap with 


We invite your inquir- 
Toe Ut ee 
wire, cord sets, and 
fee) 





unusual design 
Cotumbta kk se 
WIRE & SUPPLY CO. request 


2850 Irving Park Road Chicago 18, Illinois 
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obtained to meet specific requirements. 


In addition, a special “deep-relief” 
branding method permits rapid mark- 
ings, graduations, 


stock items. 


and designs, on the 
Applications include use on 
electrical appliances, radios, televisions 
instrument panels, testing equipment, 
and X-ray and _ related equipment 
Rogan Brothers, 8025-33 N. Monticello 
Ave.. Skokie, Ill. 


No. 43, Ré 


INDUSTRIAL RECTIFIER TUBE 


Quick-heating 
for industrial 


rectifier tube 
control applications, 
NL-616, is rated at 2.5 
amp d-c and 30 amp peak current. The 
high peak current rating permits its 
use in motor-speed control applications 


half-wave 


designated 














requiring high starting currents. Other 
ratings: filament voltage, 2.5 volts 
filament current, 9 amp; peak invers¢ 
1250. The tube is gas- and 
mercury-filled for 
long life. National 


il. 


No. 44 


voltage. 
quick-starting and 
Electronics, In: 
Geneva, 


















HEAVY-DUTY 
STEPPING SWITCH 
Designed for heavy-duty operation ¢ 


tending beyond 100,000,000 steps, (it 
pulse o1 















uniselecto 
when fitted with up to five double-end: 
wipers. has a 


self-drive) the 


stepping speed of | 
When fitted with up 
eight double-ended or ten single-ended 


steps per sec 


wipers, speed is 60 steps per sec, ave 
age. Adjustments and maintenance a! 


simple. Armature stroke is set by a 





MANUFACTURING 





ight ideas. 


The automotive industry is noted for its Bright Ideas ... it uses 


felt in at least 82 different ways, because the right type of felt 
does those jobs best. 


It’s a Bright Idea to keep felt always in mind, for factory processes and equipment, 
and for finished products of all kinds. No matter what you make, or are designing, 
remember that felt can polish, seal, lubricate, control vibration and noise, act as 
a filter, do many other tasks with efficiency, economy and long life. American 
supplies felt of all types, in rolls, sheets, and parts cut to your dimensions, ready 
for assembly. If you will tell us what you make, we will consult with you and 
provide technical information. 


American felt 
Company 


GENERAL OFFICES: 16 GLENVILLE ROAD, GLENVILLE, CONN. 
SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Rochester, 
Philadelphia, St. Louis, Atlanta, Dallas, San Francisco, Los Angeles, Portland, 
Seattle, Montreal — PLANTS: Glenville, Conn.; Franklin, Maoss.; Newburgh, 

N. Y.; Detroit, Mich.; Westerly, R. I. 

ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn. 
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POLYPENCO® NON-METALLIC SHAPES 


Use stock shapes for low cost fabrication 


With POLYPENCO shapes, you can economically obtain the 
advantages of nylon, Teflon*, and Q-200.5 for a wide variety 
of components by fabricating them on standard metalworking 
tools. You also receive uniform high quality in every piece of 


stock. Most standard sizes are stocked now for immediate delivery. 


ROD: Diameters from %'' to 


lengths from 8’ to 6”’. 
STRIP: .010”' to.125"’ thick, Ya’ to 4’ wide. 
TUBING: .035"’ to .500°’ O.D., .020’’ to 
.410'' LD. 


TUBULAR BAR: O.D.'s from 2 


wall thicknesses of ¥% 


SLAB: “% 
discs from V4" to 2”’ 


6%"" in 


td i “ 


ROD: Diameters from .030"' to 4”’ in lengths , 
ranging from continuous coils down 
to 6”. 


TUBING: %"' to 4%’ 
VY" to 2” thick. 


SPAGHETTI TUBING: I.D.'s corresponding to 
Americon Wire Gauges 22 through 
8, in lengths up to 1,000’. 


002’’ to.125”’ thick, Ye’’ to 12"’ wide. 


to 10” with 
to 1"’ 


to 1’ thick, standard 10'’ width, 
thick in 6°' to 
12°’ diameters. 


| TEFLON* 
SOEs 


1.D. with walls from 


24"’ or 48" squares from .125”’ to 
1.50°" thick. 


Q-200.5 


q ROD: Diameters from Y%'’ to 3%’ in 
lengths from 4’ to 8’. 


Other shapes and sizes can be supplied on 
special order. 


SEND FOR TECHNICAL BULLETINS AND PRICE LISTS. 


THE POLYMER CORPORATION of Penna. « Reading, Penna. 
In Canada: Polypenco, Inc., 2052 St. Catherine W., Montreal, P.Q 


Thai ldten el ea aaa 


Warehouses: Reading « Chicago « Los Angeles « Newton (Mass.) « Branford (Conn.) 


"trademark for Du Pont tetrafluoroethylene resin 
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justment of the knife edge susps 
in full view of the front. The interry pte; 
springset is adjusted by setting 
camber of the base plate by mea 
two Bank 
wipers, collector rings, and brushe 


securing screws. cont 


made of nickel-silver. The mechanism is 
designed for use with standard 25-cor 
tact banks. Standard range of coils: 22 
40, 50. and 60 volts d-c. Made by the 
General Electric Co. of England, device 
is available from U.S. 
IMTRA Corp. 58 
bridge 41, Mass. 
No. 45, & 


distributor, 


Charles St., Cam 


DRAWN-CASE 
A-C CAPACITORS HAVE 
UNIVERSAL-TYPE TERMINALS 


Availability of new universal-type ter- 
minals as standard on drawn oval-case 
Clorinol a-c capacitors, permits ca 
pacitor to be installed with or without 
soldering. Notched and perforated for 
soldering, the terminal blades also fit 
quick-connect quick-disconnect — clips 
used with harness wiring. 

Standard capacitors are available fo: 
rated voltages of 236. 330, 440, and 


660 volts. 60-cycles a-c. Either shallow 


or deep over cases can be furnished 


in addition to the standard universa! 
fork-type and single-blade_ te 


minals can also 


types, 

be obtained. 
Hermetic sealing in drawn seamless 

cases prevents leakage of the Clorino! 
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like to have you 
brain tickl@d ¢ 


Then Centralab’s new monthly Electroni-Kwiz 
is your dish —for fun and prizes*——— 


Answer the Electroni-Kwiz question in 50 
words, more or less (who counts ?), and you're 
cligible to win a prize. 

Now, we're not giving away any oil wells (a big 
national advertiser beat us to that), but we do promise 
awards well worth your time and effort. This month's 
major prize is a wardrobe of fine men’s shoes. A leading 
editor in this field will pick the winner. 

Here’s this month’s question: If you were to make like 
Webster, how would you define “automation” ? 

Sharpen that pencil — flex those mental muscles — and 
mail your entry to us before March 30. 


*Nothing to buy. Employees of Centralab and their advertising agency not eligible. Duplicate prizes awarded in case of tie. 


COCOSSOSSSSSS| SCOHSHSSSSSSSSSSSSSSSSSSSSSSOSSSOSSSESSSSSSOSCSSESEEESEES 


Speaking of automation, here’s one Centralab 
component that fits right into the picture: 
When manufacturers worked 

Centralab’s Snap-Tite into their designs... 


they cut the cost of installing 
rear-end controls as much as 73%! 


More proof that 
if it’s a job for electronic components, 
it’s a job for Centralab 


I? > 
“2 


Centralab’s a q ~ >. 
creative engineering 6 ey “zm 
and production . : el Re .. 
methods pay off for , ) [i 
many users of aa i 
standard and special A j iy, epamcanat™ 


electronic components Volume Capacitors Switches Printed Ceramics 
Controls Electronic 
Circuits 


‘ 
' t 


4A DIVISION OF GCLome- UNION anc. 
: pS F : 
962C E. Keefe Avenue @ Milwaukee 1, Wisconsin 
In Canada: 804 Mt. Pleasant Road, Toronto, Ontario 


‘ 


SINCE 1922, INDUSTRY'S GREATEST SOURCE OF STANDARD AND SPECIAL ELECTRONIC COMPONENTS 


MARCH 1955 231 





impregnant, a non-flammable syni het, 


of high dielectric strength and coy 
ca s re) | stant. Molded plastics insulation «up. 


around the base of each terminal. nee 


UL requirements for minimum sp.cing 
y < and creepage distance. Sprague ‘le 
recor 100- tric Co., 307 Marshall St.. \ 
Adams, Mass. 


e No. 46, Ri 





SETSCREW FOR DOUBLE 

Perf ormance SCREW INSTALLATIONS 
e Setscrew with a pivot shaft point. fo 
that will far use as a locking or adjusting screw 
double screw installations, eliminates 


out-distance ) damage to the second screw, and _pre- 


vents loosening due to the turning of 
the ganged screws as one. The pivot 


obsolete ee a tama arte ” ve 
a shait protruding trom the end. [his 
hand methods 
: NEW PIVOT-LOK 
in your SET SCREW 


ASSEMBLY | alee 


~ WEW MILE RECORD SR -—. 
NEW MILE RECTIO ) DEPARTMENT!) | == 


POWER SCREWDRIVERS and isis seine! and ine inte the cote 


of the screw ahead of it that is to be 
SE LECTIVE PA RTS FEEDERS locked or held in adjustment. Thus, the 
point on which the top screw turns 
provides the only contact between the 
are the answer! two screws. In spite of the positive 
holding action, both screws can_ be 
@ While these champions may be tops in ‘4 easily removed when desired. Set Screw 
their field, DPS Assembling Equipment is a ft! on Co, 12 Main St 
leading factor in the American Industrial on a: of. Ri 
Field— And not only in the matter of speed, 
(with a record of driving screws at one per 


second) but in economy effected through SS VE SMALL PUSHBUTTON SWITCH 

labor-saving and greater accuracy through , L sce HANDLES 5 AMP 

the elimination of manual handling. : ses Fast snap-action mechanism of small 
pushbutton switches reduces arcing and 

Whatever your Feeding and Assembling rT contact wear and provides large cur 

Operations may be, write us... Also send rent-carrying capacity for its size. De- 


bly f ducti E signated the B1000 Series, its positive 
sample assembly for production estimate. mechanism provides strong contact pres- 


sure at the point of break, making it 
BOWL- ! impossible to tease the switch on 0! 
FEEDERS off contact. Switches are rated for r 


sistive loads of 5 amp, or inductive 
@ Designed to feed light, fragile | 


parts that might not withstand sf loads of 3 amp at 115 volts a-c or d+ 
tumbling. Operates on the VIBRA- siisinesiiel Contacts and terminals are of copper 
TORY PRINCIPLE... Provides fully ’ : 
automatic, oriented, single line 
feeding to Grinding, Packaging, or ; , 

Inspecting and many other auto- able. The snap-action mechanism, ter 
matic machines and operations. 4 minals or leads are embedded in a 


with a heavy silver overlay. Either lug: 
type terminals or wire leads are avail- 


molded phenolic housing sealing the 

Becta ee ha SCREWDR switch from dust and moisture. Th 
IVER Guy threaded aluminum bushing swaged to 

the housing is designed for panel 


2817 W. FORT ST. DETROIT 16, MICH. mounting in a 1% in. diam hole. Series 
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A BILLION OPERATIONS 


ce with no maintenance whatsoever 
eee from NEW CLARE 
Mercury-Wetted Contact Relays 


* ; A 
= =p yA), teh ad 
fat aed 
* ee eee 
Ef PROERCL ESE 2? 
i Pi AALS Ee 


e Cutaway view showing sealed- 
in-glass, mercury-wetted contact 
switch, surrounded by the oper- 


ating coil and encased in a metal 
housing mounted on an octal base. 


CLARE Type HG and HGP Relays 
are built to meet 

the exacting requirements for— 
Computing machines Servo-mechanisms 

Sorting machines Relay amplifiers 

Tabulating machines High-speed keying relays 


Totalizers Signaling devices 
All kinds of high-speed switching devices 


Outstanding features of 
CLARE Type HG and HGP Relays 


ELECTRICAL FEATURES 


LONG LIFE: Conservative life expectancy of 
over a billion operations when operated within 
ratings. 


HIGH SPEED: Give consistent performance 
at speeds up to 60 operations per second. 

HIGH CURRENT—and voltage-handling ca- 
pacity (up to 5 amperes, and up to 500 volts). 


UNIFORMITY: Operating time varies by only 
about 0.1 millisecond under constant drive 
conditions, 


CHATTER-FREE: Mercury dampens arma- 
ture vibration and bridges mechanical chatter 
between metal contact surfaces. 


MECHANICAL FEATURES 


® Small chassis space required 
® Convenient plug-in mounting 


® Environment-free oS 
*» Tamperproof a 


» High sensitivity 
Maintenance-free 

® No contact wear 
Adjustment cannot change 


AO ae Chg Type HGP Relay 


This first announcement of the new CLARE Mercury- 


Wetted Contact Relays is of especial importance to designers 
of high-speed switching machines and devices which de- 
mand accuracy and dependability of a high order. 


In these relays, with their unique electrical and mechani- 


cal stability, you will find exactly the qualities this kind of 
apparatus requires— 


— Long life (over a billion operations) 

— High speed (up to 60 operations a second) 

—High current- and voltage-handling capacity 
(up to 5 amperes, and up to 500 volts) 

— Bounce- and chatter-free contacts 

— Extraordinary uniformity of operation 


These distinctive characteristics are achieved by the use of 


platinum contact surfaces, continuously wetted with mer- 


cury by capillary action, and the hermetic sealing of a 


magnetic switch in a protected glass capsule, filled with 
pressurized hydrogen. 

CLARE Type HG Relays comprise a switch element and 
an operating coil. CLARE Type HGP Relays are similar 
but can be factory-adjusted to provide either biased or 
polarized operating characteristics. 


For complete information on the new CLARE Type HG and 
HGP Mercury-Wetted Contact Relays, contact your nearest 
CLARE representative or address C. P. Clare & Co., 3101 
Pratt Blud., Chicago 45, Illinois. 


Send for CLARE Sales Engineering Bulletin No.120 


LARGE RELAYS 


FIRST IN THE INDUSTRIAL FIELD 


Visit CLARE Booth 434 
Radio Engineering Show ® March 21-24 
Kingsbridge Armory * New York, N.Y. 





SMALL MILLER 


COMPONENT LL... _— 
or B1000 are available in SPST normally 
FABRICATION : open or normally closed. Hetherington, 


Inc., 1200 Elmwood Ave., Sharon Hill, 
Pa. 


No. 48 


CARBIDE GRINDER 


by BASE SMALL BLOWER 


Available for cooling or airborne elec- 


ITT) tronic equipment is a blower 31/2 in. 
high and 3!%2 in. long and weighing 20 


oz. Unit has a 3 in. tunnel and is rated 
at 70 cfm at | in. of water static pres- 
sure. Compact design affords a large 
volume of cooling air with minimum 
external projection. Operating directly 
Put your sheet and plate fabrication prob- from a 115-volt, 400-cycle line, in con- 
lems up to specialists. Whether you require 
ten or ten thousand components, Kirk 
& Blum has the men, machines, methods 
and materials to do the job quickly and 
economically. 


Steel and alloy fabrication . .. sheet, plate 
and light structural ... has been a Kirk 
& Blum specialty for 48 years. Exceptional 


TIMER CASE 


experience and complete facilities up to 
Y,"" thickness in carbon steel, stainless, 
aluminum, monel and other alloys. 


Send prints for prompt quotation or write 

for your copy of the latest Kirk & Blum 

Sheet and Plate Fabrication catalog. The ; 

Kirk & Blum Mfg. Co., 3122 Forrer St., eS junction with a phasing capacitor, the 


Cinci ; blower is designed to meet all appli- 
incinnati 9, Ohio. cable military environmental specifica- 


tions. Servomechanisms, Inc., Compon- 
i} : ents Div., 625 Main St., Westbury, N. Y 
; Te rcle No. 49, Re ry Facility, page 
A WIDE RANGE F oe 
OF SHEET AND ‘ 


PLATE PRODUCTS 4-WAY SOLENOID VALVE 


Positive action under heavy contaminant 


GASOLINE TANK 


conditions is a major advantage pro 

we n | vided by 4-way solenoid valve. It also 
features manufacturer’s Floating Seal 
To Life. design, with one sealing surface that is 
GASOLINE PUMP self-cleaning. By providing a constant 

ne wiping action, contaminants cannot 1n- 


KIRK’ BLum terfere with its normal operation. Be- 


cause of its single coil and fewer parts, 


valve is said to be lower in cost th: 
SHEET METAL 


conventional 4-way valves, and much 


FABRICATION ORE more dependable in operation. Recom: 


mended for use with air, hydraulic oi's 


Bring Your Prints 


HYDRAULIC CONDENSATE | and other media. it is available wi 
aaa pup TANK | and other media, it 1s available 


conduit or standard fittings, 14-in. NPT 
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HERE'S THE FASTEST WAY to reduce inventory and purchasing 
problems on continuous duty a-c paper capacitors. Sprague Clorinol® 
drawn-case Capacitors are now furnished with new universal double- 
blade terminals for soldered or solderless connections. This ingen- 
ious terminal design permits quick-connect and quick-disconnect har- 
ness wiring while at the same time it makes soldered connections easy 
with its notches and perforation. This new flexible time and trouble 


saving feature just introduced by Sprague will be an important 
cost saver for you. 


Ideal for use in air conditioning and similar equipment, Clorinol 
oval-case capacitors save space, weight, and cost over conventional 
rectangular case capacitors of comparable rating. The seamless cases 
prevent leakage of impregnant and the double-rolled lock seam 
between case and cover eliminates any possiblity of cover “pop-out.” 
There is no dependence on solder for mechanical strength or sealing Rubber safety cap illustrated is avail- 
on critical seams. able for all Clorinol capacitors. It was 
developed for use in air conditioning 
and other household appliances. 


Clorinol is a non-flammable synthetic impregnant controlled for 
maximum stability and long life at high operating temperatures. 

A-C Clorinol Capacitors, Type 200P, are furnished in both shallow 
and deep oval cases in standard capacitance ratings for operation 
at 236, 330, 440, 660 volts, 60 cycles. 

In addition to the double-blade universal terminal, Clorinol 
Capacitors can be furnished with single blade universal or fork type 
terminals as shown in the photo above if desired. 

Complete information on Clorinol Capacitors, with cost saving ter- 
minals, is given in Engineering Bulletin 240 upon letterhead request 
to the Sprague Electric Co., 307 Marshall St., North Adams, Mass. 


WORLD’S LARGEST 
CAPACITOR 


MANUFACTURER 
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HTHELS hy PLEIN / 


Wes@o ‘iia 
AC solenoids 


COLUMBIA 


block machines * 




















pipe connections, for 115-volt a-c con- 
tinuous duty. Power consumption is 10 





watts. Valcor Corp., Carnegie Ave., 
Kenilworth, N.J. 
No. 50, Re 


COMPONENT MOUNTING 
| POST 


Component mounting post, called the 
Tote-m-pole, provides mounting sup 
port for small components, such as re 
sistors, capacitors, diodes and transis 
tors, at their operating point. Critical 
leads to grid suppressor resistors, for 






















If you have a solenoid example. can be reduced to pigtails 
Most concrete blocks on the problem, write on your company Use of the pole results in fewer leads 
market today are products of a letterhead for our cables and soldered joints. Ventilation 


Columbia block-making machine. 
On each of these machines are 


A aera of parts mounted with this wiring are 
new AC catalog. You'll find its said to be excellent. A melamine polk 


WesCo AC solenoids. (see photo) engineering and design provides low tracking, heat-resistant 
drawings, performance charts, | properties. Sangamo Electric Co 


The WesCo solenoid’s role in this 


— temperature and work Springheld, Ill. 
working partnership is dependable, 


No. 51, Re 
instantly-responsive actuation for a Curves and other date extremely 
hydraulic valve. At a touch of a helpful in selecting 
switch, a fully automatic operation the right WesCo solenoid. MACHINE TERMINATES 
sets height and density controls, Write today. WIRE AUTOMATICALLY 
accomplishes a complete block mold- tece veloped Bandolug machin 
ing cy cle, ate a pallet feeding. Also DC Solenoids ee | a e Eosemney 
If your firm is fully formed, fully plated, nylon-insu 
also interested in DC solenoids, lated compression terminals on flexible 


WesCo you'll want WesCo’s DC cables AN22 through AN14, for stu 
. ; sizes No. 4 through ®16. The terminal 

solenoid catalog, too. Wri aie : eee 
— €. feo. Write on are color-coded for wire size and art 
the trademark on over your company letterhead. mounted on a_ flexible metal striy 
5,000,000 solenoids since 1927 wound on disposable reels holdin 


either 1000 or 3000 terminals. The ree 


WEST COAST ELECTRICAL MFG. CORP may be changed quickly and the Band 
. 


olug belt rapidly guided into the un 


233 West 116th Place, AC Div. 105. Los Angeles 61, Calif. - Plymouth 5-1138 versal die set. The operator merel 
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YOUR ONLY SOUKCE 
of a Complete Line of MAGNETIC MATERIALS 


TECHNICAL DATA ON 
ARNOLD PRODUCTS... Write 
for your copy. 


Bulletin GC-106 . . . General information on all 
Arnold magnetic materials: permanent magnets, 
tape-wound and powder cores, etc 


Bulletin TC-101 A . . . “Properties of Deltamax, 
1-79 Mo-Permalloy and Supermalloy’’—28 pages 


of technical data on Arnold Tape-Wound Cores 


Bulletin PC-104 . . 


Powder Cores” 
} 


“Molybdenum Permalloy 
16 pages, complete technical 


ata 


Bulletin $C-107 . . . ‘Arnold Silectron Cores” 
52 pages of valuable data, covering a complete 
e of core shapes, sizes, tape gauges, etc 


ADDRESS DEPT. EM-53 


MARCH 1955 
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Arnold products include all grades of Alnico permanent magnets (cast and 
sintered ) tape-wound cores of high-permeability alloys, such as Deltamax, 
Permalloy and Supermalloy types “C’’ and “E”’ cut cores of Silectron in 
any size or weight range from a fraction of an ounce to hundreds of pounds 
(50 Ibs. max. on 12-mil C cores); also round, square and rectangular Silectron 
cores .. . powdered Mo-Permalloy cores Cunife, Vicalloy, Permendur and 
other magnetic materials. Special magnetic components can be produced to 
meet your specific requirements, and such products as powder cores, tape- 
wound cores, and C and E cores are carried in stock in a wide range of standard 
sizes for immediate delivery. Many sizes of cast and sintered Alnico magnets 
also are stocked. 

In other words, Arnold magnetic materials can answer any requirement 
you may have. It is the on/y complete line in the industry; and in addition, 
Arnold maintains complete control over every production step from raw 
materials to finished products. Such a source can bring you advantages in 
long experience and undivided responsibility, and in unequalled facilities for 
quality production and control. @ Let us supply your needs. 


wW&D 5546 


THE ARNOLD ENGINEERING (COMPANY. 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 
[ML General Office & Plant: Marengo, Illinois 
fs 


DISTRICT SALES OFFICES... New York: 350 Fifth Ave. 
“I” Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St. 
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rN 
WC... for any 


AN operating 
Ai temperature 


up to 392°F or 200°C, 


KR there is a Stock 


4 


KS 


SN APPARATUS CABLE, BOILER 
AN ROOM WIRE, HEADLIGHT WIRE, MINING CABLE, MOTOR LEAD CABLE, 


AN POWER CABLE. SWITCHBOARD WIRE OR CABLE. 


id . ° 
AN ae cae ns needs coe Type for type, CONTINENTAL 


AN HEAT. & MOISTURE-RESISTANT Wires and Cables supply among 
4, WIRES, CABLES & CORDS for the highest rated temperatures, 
ZN Air Conditioners, Airplanes, Bokeries, highest current capacities, widest 
~ Bake Ovens, Ballast Transformers, Boiler range of sizes available. 

) Rooms, Busses, Central Stations, Clothes Write for stock-catalog, or about 
i Dryers, Commercial Refrigerators, Cranes, your particular 


\ Dry Kilns, Electric Furnaces, Electric mecial wire ene, pe 
7 Motors, Electric Ranges, Electronic Equip- special wires manufactured to meet 


ment, Hair Dryers, Heat Controls, Heat- specific conditions. 
N ing Elements, Infra-red Heat, Lighting 
. 


Fixtures, Locomotives, Mercury Switches, 
oN Motion Picture Machines, Oil Burners, C a T In T 
7 Panel Boards, Paper Mills, Power Houses, 


INI Timers, Rotistence Seldring Reteoen WIRE CORPORATION 


? 

& Equipment, Rheostats, Sewing Machines, 

aN Show Case Lights, Smokehouses, Solder- Plants at YORK, Pa., 
a 


ing Irons, Spotlights, Stage Lights, Steel & WALLINGFORD, Conn. 


Mills, Switchbourds, Table Stoves, Tele- : : 
aa, cereag encclley Seer Lena SALES: Box 363, Wallingford, Conn. 


Irons, Water Heaters Phone 9-7718 DEPT. M 


F. 
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depresses the single control and feeds 
stripped wire into the lug barrel. As 
fast as the machine is fed, an electrical 
device activates the compression dies, 
and a complete terminal installation is 
made. Burndy Engineering Co., Ine. 
Norwalk, Conn. 
No. 52, 
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GLASS-BONDED-MICA 
PARTS KIT 


Sample kit of Mycalex glass-bonded 
mica insulating materials and Mycalex 
110 tube sockets can be used for ex- 
perimental work. Packed in a_ small 
cardboard box, the parts kit contains 
— more than 30 different items, with 
duplicates or different sizes of each. 
No false contacts One tray contains 46 miniature and 


No chatter subminiature tube sockets. The other 


Quiet in operation 


STEEL MERCURY TIMERS 


The steel-clad factory set Durakool timer- 

relay operates in "sealed in hydrogen under 

pressure, with mercury to mercury contacts. 

Timing is tamperproof, Non-breakable and 

built for millions of contacts. Fixed time Ta Ta ae 4 tray contains terminal boards, rods and 

delays available from 1/6 to 20 seconds, AIRiamrar. @ | strips fabricated of Mycalex 400, ™ 

either normally open or normally closed fe well as an assortment of such Mycalex 

ia a ; 110 molded as coil forms, stand-off 
= terminals connector sleeves, rotors and 


leph i f istribut . 
See Telephone ones Se Local Distributor or rings. motor slot wedges and switch 


Durakool, Inc. Elkhart, Indiana Send for Bulletin 800 wafers. Items were chosen for possible 
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- ++ One way is with Customized end bells like these 


PROBLEM: To design your product for maximum economy 
of manufacture while maintaining the utmost in perform- 
ance... and to do this with modern and attractive styling. 


SOLUTION: Bring your product design to Jack & Heintz. 
Let J&H engineers custom-build a motor to be an integral 
part of your particular product. 

Whether your prime consideration is special mechanical 
features, exacting electrical specifications, the ultimate in 
styling, or economy of manufacture, you'll find J&H en- 
gineers will work to satisfy your requirements. Pictured 
here are examples of end bells specially designed for a 


few of our customers...each pleases the eye, yet each 
incorporates necessary functional characteristics of a 
Jack & Heintz Customized Motor. 

Avoid compromising your product design by taking 

advantage of an engineering philosophy geared to solve 
your special motor needs. Send for 
our free booklet, How Jack & 
Heintz Customized Electric Motors 
Can Improve Your Product. Write 
Jack & Heintz, Inc., 17620 Broad- 
way, Cleveland 1, Ohio. 


© 1955, Jack & Heints,fine. 
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REROVOK 
Packaged 


POWER FACTOR CORRECTION 
FOR ANY AIR CONDITIONER 


The logical solution to the serious and growing electric 
power and wiring problem faced by air conditioning 
equipment... 

Complete unitized assembly of all capacitors necessary 
in the efficient operation of air conditioners of any size. 
Such packs include starting capacitors, running capacitors 
and fan capacitors. Plus relays, pressure controls, fuses 
and other control devices, if desired. 


Aerovox packs are available in either conduit-type boxes 

with BX cable and standard fittings, or in special rain- art , 
tight containers designed to meet all UL requirements. 
Featuring... 


e Thoroughly engineered capacitors by Aerovox Elimination of possible wiring errors, im- 
Capacitor specialists, in handy pack form. proper handling of capacitors, and other 
Lower cost through elimination of multiple hazards properly the responsibility of the 
handling charges and resultant shrinkage. capacitor manufacturer. 


é e Rain-tight containers for outdoor UL require- 
Tailored as an integral whole to meet specific ments 
needs. 


Housings finished to suit individual require- 
Complete assembly, with leads for external ments as to color, etc. 
connections. . 


Rugged, dependable, guaranteed, logical. 


WRITE FOR 


Let us collaborate on your power-factor-correction, motor-starting, 
DETAILS! 


motor-running and other capacitor requirements. Literature on request. 


AEROVOY CORPORATION 


NEW BEDFORD, MASS. 


In Canada: AEROVOX CANADA LTD., Hamilton, Ont 
Export: Ad. Auriema, Inc., 89 Broad St., New York, N. Y. ¢ Cable: Auriema, N. Y 


HI-Q DIVISION, Olean, N. Y. « ACME ELECTRONICS, INC., Monrovia, Calif. * CINEMA 
ENGINEERING CO., Burbank, Calif. « HENRY L. CROWLEY & CO., West Orange, N. J. 
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incorporation in prototype mod:|s, A 
printed table on the inside cove: com. 
pares the physical and electrical prop. 
erties of Mycalex glass-bonded mica 
with those of other insulating materials, 
Mycalex Corporation of Ameri 60) 
Clifton Blvd., Clifton, N. J. 

No. 53, F ry Facilit 


VERSATILE TOROIDAL 
WINDER 


Wires ranging in size from No. 26 to 
44 AWG ean be handled by torvidal 
coil winder providing layer, band o1 
scrambled windings, as desired. Speeds 
up to 15,000 turns per min, selected 
by either hand or foot control are 
possible. Minimum finished hole size 


is 0.18 in.. with a maximum 4-in OD. 
It is possible to change wire size and 
select. required tension in 30 sec. A 
separately housed counter has positive 
escapement action that eliminates ove 
shoot and partial tripping even at 
maximum winding speed. Arnold 
Magnetics Co.. 5952 Smiley Dr., Culver 
City. Calif. 

No. 54, 


LIGHT-RESISTANT 
PHOTOCOPY PAPER 


Excellent resistance to pre-fogging 
characterizes a new photocopy pape! 
Laboratory testing, has proved that it 
stays whiter longer after processing 
than comparable papers. Additional 
features are said to include sharpe! 
copy, higher contrast, and less exhaus 
tion of developer. Development of this 
new APECO fog-resisting paper makes 
possible operation of photocopy equip: 
ment in bright areas, including fluor- 
escent-lighted offices. American Photo 
copy Equipment Co., 1920 W. Peterson 
Ave., Chicago 26, Ill. 
No. 55, 


SILVER-BRAZING ALLOYS 
AND FLUX 


Silver brazing alloys, designated Airvo- 
sil, are available in various forms—! 

wire, sheet, rings and gaskets, as well 
as in special shapes. Alloys of special 
composition can be obtained. Also aveil- 
able is Aircosil silver brazing flux, in 
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C-D=F INSULATING TAPES 


Uniform strength and quality plus prompt deliveries! 


C-D-F SILICONE TAPES for A.I.E.E. Class H Electrical 
Insulation. Available in Varnished Fiberglas cloth and 
Silicone Rubber-coated Fiberglas cloth. Resistant to 
high temperatures; high dielectric strength, low di- 
electric losses, excellent moisture resistance and high 
tensile strength. They resist mild alkalis, non-oxidiz- 
ing acids, mineral oils, oxygenated solvents. Available 
in a range of sizes on continuous rolls. Write for 


Technical Bulletin 347. 


C-D-F TAPES OF TEFLON* have the desired mechanical 
and electrical properties for heavy-duty motor, gener- 
ator, and conductor insulation. Unaffected by tempera- 
ture fluctuations, exposure to oils and greases, or 
weather conditions. Fiberglas supported and unsup- 


ported Teflon tapes are available in a range of sizes. 


*du Pont trademarks 
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C-D-F MICABOND TAPES have an inherently high and 
permanent resistance to heat with good dielectric 
properties. Micabond Tapes are used for insulating 
motor and generator armature and field coils, turbo- 
generator coils, and many similar applications where 
flexible high quality insulation of A.IE.E. Classes B 
and H insulators are required. Available in a wide 
range of sizes with many different backings including 


fiberglas, silk, cellophane, cotton, paper, and Mylar* 


If you have an insulating problem, talk with your 
C-D-F sales engineer. From one reliable source of 
supply ...C-D-F ... you can fill all your insulation 
needs. See C-D-F catalog in Sweet’s Design File for 
basic product data and sales offices. Write for de- 
tailed information and samples, or send us your 
print for quotation. 


WOE, 
CONTINENTAL-DIAMOND FIBRE COMPANY 


DELAWARE 















































paste form, which will not freeze 
stallize or separate; the residue ris 
off easily in hot water. 

The alloys and flux are said to jo 
vide joints that are exception. ||) 
strong; the penetrating action is (4s 
with a small, neat fillet left out-ic 
the joint. Bonds are liquid- and yas 
tight under heavy pressures, and thei 
strength and ductility enable them to 
withstand intense shock, vibration and 





extreme temperature changes. Hich 
thermal and electrical conductivity pis 


high corrosion resistance are other 
vantages provided by this new line. Aj 
cosil joins practically all ferrous, ni 
ferrous and dissimilar metals and alloys 


that have melting points above its fre: 
flowing temperatures. Air Reduction 
| Sales Co., 60 E. 42 St.. New York 
Din. ¥. 

No. 56, 





ire 
Wh : Retr nates | VARIABLE SPEED TRANSMIS- 
lal elena mlele) Giglem SION WITH MECHANICAL 


Bet ste | LEVER CONTROL 
re)s a material that - if it " f | Simplified mechanical lever control, dé 


signed for use with Speed-Trol variabl 
reduces NOISE... 


| speed transmission, varies the output 
| speed of the Speed-Trol by moving the 
| lever through an are. Typical applica 
tions for this type of direct control in 


MICQITO is bas 





MICARTA’s resilient structure “shushes” noise because it ‘“‘soaks up” impact 
and vibration. MICARTA offers high compressive and flexural strength, too. 
It repels moisture . . . fights corrosion . . . endures heat and cold . . . wears 
slowly, evenly. How can this amazing material, that does so many jobs better 
than metal, serve you? Use the coupon for the complete story. J-06582 
clude: follower rolls, machine tools, and 
damper control. The lever arm can be 
positioned in any quadrant or rotated 
180 deg about its axis and then locked 
into position. \ speed setting indicato! 


you can 6€ SURE... iF ns Westinghouse 





is available for use with this control 






Si lst eal oh Shs kas acs ls lh sl pu ask os pos ess Wis oe Wels tcc Gms san te cc sss cn scn eer ds Sterling Electric Motors, Inc., 5401 
Telegraph Rd., Los Angeles 22, Calit 
Westinghouse Electric Corporation, Trafford, Pa. No. 57, 
In aviation for example MIcaRrTA Division, Attention: L. A. Pedley 
MICARTA is serving in applica- Sir: (Please check one) 
tions like pulleys, structural Please have your representative call 
members and landing gear Please send me complete facts Each of the six Multiple Reprints now 
bushings. on MICARTA available (see reviews on page 255) 1 


obtainable at reduced cost in quantity 





Vo) = ae For quantity prices and ordering in 
@ P)) ; oa y } a formation see page 255. 
: Address 
City _Zone State 


‘Doelcam. joins Honeywell [q 
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W' ARE PROUD to become the newest division 

of the world’s largest producer of automatic 
controls. Our experienced staff of design engineers, 
our modern manufacturing facilities and our preci- 
sion instruments all match the high standards set by 
Minneapolis-Honeywell. We shall continue to main- 
tain our leadership as a quality manufacturer of 
servo components for bombing and navigational 
computers, fire control systems and missile stabiliza- 
tion and guidance systems. Whether your applica- 
tions are of a military, laboratory or industrial 
nature, you may rely upon our instruments for 
measurement and control to continue to ‘remain 


unsurpassed in a precision industry. 


SOLDIERS FIELD ROAD 
BOSTON 35. MASS 


‘Doelcam_ iH 


A DIVISION OF MINNEAPOLIS-HONEYWELL 


Instruments for Measurement and Control 
Synchros * Gyros * Amplifiers * Microsyns * Servo Motors 


AMPLIFIERS —D-C Indicating Amplifier (shown here), 
Selected Range D-C Amplifier and Magnetic Null In- 
dicator all use Doelcam Second-Harmonic Magnetic 
Converter in input stage for low drift and high 
sensitivity. 


Write for Bulletin A8 


HONEYWELL 


SERVO MOTORS — All Navy Bureau of Ordnance Types 
—115 volts, 400 cps—fulfill rigid requirements of 
MIL-S-17087 


Write for Bulletin SM8 


SYNCHROS — Sizes 11 through 31 — 115 volts, 400 
or 60 cps — meet exacting requirements of MIL-S- 
16892 or FXS-1066. 


Write for Bulletin S8 


GYROSCOPES — Cageable Free Gyro (shown here), 
Junior Rate Gyro, K Rate Gyro, Gyro Stable Plat- 
forms — used in guided missiles, aircraft flight 
evaluation systems and bombing and navigational 
computers. 


Write for Bulletins K, JR and CFG8 
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PROVED DEPENDABILITY Laboratory 
MODERN APPEARANCE sang 


Engineering 


Equipment 


30-CHANNEL INKLESS 
RECORDER 


New laboratory recording tool makes it 
possible for engineers to monitor up to 

















30 phases of an experiment and to have 







continuous, simultaneous recordings of 
the readings on one sheet of paper for 
comparisons at the time of their occur- 


aan 
e 
a rence. This information can be provided 
a by the Model 30-Channel Fact Finder, 
; & due to its use of a new paper called 
° Alfax. 
' 


This paper, which uses “electricity 

Precision built to exacting quality standards . . . P&S atheoih cod pigeon a 
1317 has a totally enclosed plastic body . . . sturdy handle 

- ++ positive action... is rated at 15 Amperes for appliance 

use, 2 H.P., 115 V. A.C., 125 V. D.C. for small motors. Also 

available in T-rated, 10 Ampere type (P&S 1311). 









P&S 1317 is compact . . . only 7%” wide, 156” long and 
1%" deep . . . can be used singly or in combination with 
P&S Despard pilots or outlets. 


Note the modern appearing neck, rounded hi 
cetineti eed 
at each end—a distinctive feature of all P&S RTT ATT 

Despard devices—one that will add to the 


appearance of your product. 

















P&S Wiring Devices Are Built to Last thus make a mark while the current is 


. . es . flowing; when it stops flowing, the mark 
If you have a problem involving wiring devices for your seone. This. precees elisninates the need 
product, write us about it. Our sixty years of experience in for pens, inks, and complicated mech- 
. ik ° o anisms. 
producing wiring devices will be helpful. The paper makes possible a light- 
* weight recorder whose only required 
Write Dept. EM for complete catalog. mechaniam is a paper feed to move the 
paper past the styli. All elements are 
plug-in units. 


PASS & SEYMOUR, INC., SYRACUSE 9, N.Y. Tine seat she snaiten any sete 
tion, electrical, mechanical, or physica 

Offices: 71 Murray St., New York 7, N.Y. where information can be picked up 

1229 W. Washington Blvd., Chicago 7, Ill. from a switch that is controlled by a 


motion or a sensing device capable ot 
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DOW'S CLINICAL 
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APPROACH 


Bending Test Forms and Clamps. 


NEW TECHNIQUE OF STRESS 
MEASUREMENT DEVELOPED FROM 


STUDY OF POLYSTYRENE BEHAVIOR 


In Plastiatrics, as in medicine, sound diagnosis is essential to correct treatment 
and the cure of problems. That’s why The Dow Technical Service laboratories 
have developed a simplified test procedure for the study of the crazing of molded 


polystyrene... 


a condition which may result from misunderstanding or improper 


application of a molded plastic part. Of significance to engineers and plastics 
molders, the new data on polystyrene’s “critical elongation” is of fundamental 
importance in product design and in predicting field service life. 


What is Crazing? 


Crazing is the development of fine 
cracks on or under the surface of 
molded plastics. Whether or not it 
progresses to serious proportions is 
dependent on several variables of 
exposure and applied stress over a 
period of time. “Solvent crazing” may 
be derived from the chemical action 
of a wide variety of reagents. “Stress 
crazing” may result from mechanical 
loading, shock, thermal conditions, or 
from the molding operations. 


Simple Test Developed 


To maintain standard conditions while 
handling of immersing specimens in a 
variety of reagents, a simple, portable 
bending form was developed. It’s de- 
signed to provide a constantly chang- 
ing radius of curvature and corre- 
sponding stress as well as strain in the 
test specimen. Percent elongations can 
be calculated accurately and varied 
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over a wide range while cold flow is 
virtually eliminated regardless of the 
length of time needed for the test. 
By close visual examination of the 
stressed specimen in bright light, it is 
possible to observe the minute cracks 
and ascertain the magnitude of the 
crazing in relation to the amount of 
stress. Excellent correlations of results 
have been established with critical 
elongation values taken from conven- 
tional testing equipment, as well as 
with field tests of molded products. 
Effects of time, temperature reagents, 
and exposure can be studied in detail. 


Practical Uses for 


* 7 

Engineering 

From the data, the design engineer 
can more definitely predict stress be- 
havior of molded polystyrene parts. 
For example, studies on the effects of 
various milk products on tumblers in- 
dicate varying degrees of useful life. 


«Ly 


art 
LAL LOAN 


TO HEALTHY PLASTICS APPLICATION 


Lactic acid is found to have less affect 
on weakening polystyrene than butter- 
fat has. Test results established critical 
stress for skim milk at 750 p.s.i. as 
against 450 p.s.i. for cream. When 
the tumbler is subject to very hot 
water in the presence of cream (but- 
terfat), critical stress is further de- 
pressed (to about 200 p.s.i.) leaving 
little room for internal molding 
stresses or mechanical leading stresses 
resulting from stocking, rough han- 
dling or dropping. Thus, it becomes 
possible to predict the margin of resid- 
ual stress which will result in satis- 
factory tumblers . or to forecast 
potential crazing difficulties. 

a STRESS-STRAIN CURVE 
eal REGULAR POLYSTYRENE 
TENSILE STRESS 


| 
| 
4000 ——___} __} z 


TESTED AT 0.05 IN./miN AT 7S°F 


PERCENT STRAIN 


Typical Stress-Strain curve of polystyrene. 


Free Bulletin Offered 


A considerable amount of data on 
this test method has been compiled 
and published in a bulletin entitled 
“The Crazing of Polystyrene.” A copy 
will be sent free upon request. Write 
to Plastics Sales Department PL 454U, 
THE DOW CHEMICAL COMPANY, Mid- 
land, Michigan. 


DOW POLYSTYRENE FORMULATIONS: 


Styron® 666. . . Dow general-pur- 
pose polystyrene. 

Styron 688 . . . for controlled flow 
and controlled pressure distribu- 
tion in the mold cavity. 

Styron 777 . . . for medium-impact 
strength. 

Styron 475 for high-impact 
strength and high elongation. 
Styron 475 sheet .. . for vacuum or 

pressure forming. 

Styron 480 . . . for extra-high-im- 
pact strength. 

Styron 700 . . . for high heat re- 
sistance. 

Styron 637 . 


. - for improved light 
stability. 


you can depend on DOW PLASTICS 





Millions in Use 

Speed Wiring 

Superior Holding Power 
Compact in Size 

Take Minimum Wire End Strip- 
ping 

Streamlined for Mass Produc- 
tion Needs 

Puts Rejection Time into Pro- 
duction Time 

11 Sizes in Ceramic and Bake- 
lite Materials 

Approved by Underwriters’ 
Laboratories and Canadian 
Standards Assoc. 


New! 


HI-O "'LOK-ON" "Midget Size’ 
WIRE CONNECTOR 


Features unique metal 
spring insert. Wire 
Strands become securely 
wedged and locked as 
the connector is screwed 
on. Cannot vibrate or 
shake loose. Even inex 
perienced help can make 
perfect pigtail splices. 
UL and C.S.A. approved. 


PLASTIC CLAMPS 
PERFECT INSULATORS! 
Available in Ethyl Cellulose, 
Nylon, and Soran. 46 stock 
items from Vg" to 3°’. Open 
easily-speed production flow 
Light in weight, tough and 
durable over wide tempera- 
ture range. Will not cut or 


fray insulation. 
your choice of black or 


PLASTIC STRAPS 


Available in two sizes for 
non-metallic cable 


ivory color in both sizes. 
Rust and corrosion resistant 
— no insulation cutting 

greater safety. Complies 
with REA. New ivory color 


perfect for NMC cable. 


re FoR FREE 
WRITE MPLE PA PACKETS 


cH HOLUB ENDUSTRIES, INC.,. 
445 ELM ST. © SYCAMORE, ILL. | 
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providing current for the marking 
power. 

In order to make the desired record- 
slipped onto, or at- 
thumb tack, 


device or 


ings, switches are 
tached by bolt. 
the test 


monitored. The 


equipment 


switches are then con- 


nected to the recorder. After a push-on, 


push-off button is pressed the unit may | 


be operated unattended, making an in- 
stantaneous permanent record. 
The recorder while portable can be 


rack-mounted. It may also be remotely 


located from the equipment under test. 
Type 


models are available: 


with 


Two 
230A-6. 
of tape per 


a speed of 1 


min: and Type 230A-12, 


with a speed of 1 
either normally 
normally closed. are 


min. Motion switches, 
available 
Alden 
Recording 


Mass. 


open or 
with extension cables and plugs. 
Electronic Impulse 


Westboro, 


and 
Equipment Co., 
No. 58, 


DECADE RESISTORS 


Resistance for substitution or test pur- 


poses in a wide variety of 


and electronic applications, is provided 
Decade 
Each unit has two direct-reading panel 
switch scales in series. 110 


by a series of three 


permitting 


They may 
be used individually or in series to pro- 
vide from 1 to than 1,000,000 
ohms, in steps of 1 ohm. 


different resistance values. 


more 


Three models are presently available: 
the RDA, with a resistance range of 1 
to 110 ohms in steps of 1 ohm; the 
RDB, with a resistance range 
to 11,000 ohms in steps of 100 ohms: 
and the RDC, with a resistance range 
of 10.000 to 1.010.000 ohms in steps of 
10,000 ohms. Cornell-Dubilier Electric 
South Plainfield, N. J. 

No. 59, Reader iry Facility 


Corp., 


POWER OSCILLATOR 
WITH 3-WATT OUTPUT 


Operation of a selection switch on Pow- 
er Oscillator Model 1040 provides a 
frequency of either 400 or 1000 cps. | 
Three watts of undistorted power (less | 
than 1 per cent of distortion) are pro- 
vided at various output impedance lev- | 


} 


or tape to 
being | 


and 6 in. | 


and 12 in. of tape per | 


electrical 


, Receptacle on Dash 
Resistors. | 


of 100 


SHAV-PAK 


NEW, LOW PRICE! 


SHAVE IN ~“ COMFORT 
; OF YOUR CAR, 
Boat or Plane! 


Specially Designed for 
Operating Standard A.C. 
Electric Shavers in 
Automobiles, Buses, 
Trucks, Boats, and 
Planes. 


95 


LIST 
PRICE 


Plugs into 
Cigarette Lighter 


MIGHTY MIDGET 
se INVERTER 
WITH GREATER OUTPUT 
DICTATE REPORTS ACCURATELY-PROMPTLY! 


| make your car, boat or plane 


a “rolling office’’ 
with ATR INVERTERS 


for changing your 
storage bottery 
current to A. C. 


ELECTRICITY 


Plugs into 
Cigarette Lighter 
109 on Dash 


3s 19s: AND UP 


LIST PRICE 
ATR INVERTERS ... 


Pg especially designed for operating 
Pod standard 110 volt A.C... 


@ DICTATING MACHINES e TAPE RECORDER 
@ ELECTRIC RAZORS @ WIRE RECORDERS 


Ac. 
OUTPUT 
OUTPUT 
je | ae so crcues | WATTAGE a | 


6-DME 6 | 115 volts | 30-40 | 19.95 


6H-DME|_ 6 115 volts | 60- Ta 29.95 
Above Inverters also available for 12-volt ation. 


in_your own cer! 


for 
American Tetevision « Rapio Co. 
Quality Products Since 1931 


SAINT PAUL 1, MINNESOTA—U. S.A. 
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one ° Y 
it’s our business 
to make stampings like these 


your business 


GPE 


meets your needs for large 
and medium size seamless 
stampings PLUS complete finishing 
and assembly facilities 


Shown here are just a few of the hundreds of different kinds 
of seamless drawn stampings we have manufactured for 
America’s foremost companies. We made them economically, 


we made them right, we made them on time. 


Our services do not end with stamping. We have complete 
facilities for finishing and assemblying, galvanizing, spray 
finishing, vitreous enameling, welding. If desired, we even 


package your products and ship to your customers! 


Over 1000 skilled people . . . 293 deep draw and stamping 
presses . . . 97 welding machines . . . backed by 75 years’ ex- 
perience... are at your beck and call. Get full details... now! 


Write for your copy of booklet—‘‘Science 
and Skill in Sheet Metals.” It illustrates 
many jobs produced for G. P. & F. customers 
. ++ gives complete data on our facilities. 





We 


are the originators of 
eered Economy 
Iron Cores 


Ce 


ee 


- 
Radio Cores, Inc¢., created and originated 
ENGINEERED ECONOMY IRON CORES... which are avail- 
able at money saving prices and from stock. 
Now ...we have added six new Engineered Economy 
lron Cores to expand our line to fourteen, covering most 
insert and threaded applications. 
As the originators and creators of Engineered Economy Cores 
... leaders in engineering, quality, delivery and supply of 
samples, we are pleased that our tremendous volume 
enables us to lead in lower prices, too. 
This has been achieved through our efficient production 
and your acceptance of ‘‘EE"’ cores. 
We maintain an inventory of ‘‘EE’’ cores to* 
eliminate your inventory problems and 
save you down time. Make certain that your 
ie ole eli Mice Lit Molele | lite] (0) an 
RADIO CORES, INC. 
We welcome your inquiries on 
“Custom Engineered Cores."’ 


Write for our new ‘‘EE” 
specification data booklet 


** TRADE MARK 


adioncoresaincam =: 


ASSOCIATION 
9540 Tulley Avenue e Oak Lawn, Illinois 


els. A control on the front panel al 
a continuously variable output 
0-120 volts. Frequencies are factory-set 
to 0.25 per cent and are maintained 
with high stability even with line-volt- 
age variations. Useful as a_ power 
source for all types of bridges and test 
setups, inclusion of an isolated output 
transformer permits its use in modula- 
tion applications: also its high stability 
makes it a good frequency standard. 
Power requirements are 105-125 volts, 
60 cycles. Dimensions: height, 54g in.: 
width 9 in., depth, 64% in. Weight. 10 
Ibs. The Industrial Test Equipment Co.. 
55 East 11 St., New York 3, N. Y. 
No. 60, ry lit 


Q INDICATOR HAS WIDE 
RANGE 


Redesign of Type 1030-A Low Frequen- 
cy Q Indicator extends accuracy of Q 
measurement through the low audio and 
upper supersonic frequency range. In- 
strument measures directly: Q, induct- 
ance, distributed capacity, impedance 
and dielectric losses of coils and other 


components. The study of magneti 
properties of iron, such as the stability 
of iron cores as the function of applied 
voltages, and iron losses as the functi 
of frequency. is rapidly accomplishe: 
Range is from 0.1 to 1000 from 20 | 
200,000 cycles with an accuracy of 
per cent. Additional feature is that | 
RC oscillator and variable impeda: 
amplifier can be used as a_ sepal 
low-frequency generator with an out 
of 5 watts into a 50-ohm load. F1 
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Holtzer-Cabot fractional horsepower motors are available in an exten- 
sive range of electrical types, frame diameters, lengths, mechanical and 
electrical variations. This wide range permits the selection of the ideal 
motor for your product, Or, if needed, our highly skilled personnel can 
develop, promptly and efficiently, special custom-built motors for your 


Ball or sleeve bearings 


Special mountings: resilient, laminated 
steel spring or rubber, flange, face, 


ca s vertical 

specific applications. Open or totally enclosed 
The following basic motor designs are available for 60-cycle operation. 

Most of the a-c designs have d-c companions. Electrical variations include: 

voltage, frequency, single or polyphase operation. Partial motors, for ci- 

rect insertion into your product, are also available. 


ELECTRICAL TYPES 
@ SPLIT PHASE 

@ CAPACITOR 

@ SYNCHRONOUS 


Special shafts unlimited variations; 
double shafts to 43” long 

Special lubrication for any mounting 
position or operating condition 

Special shapes, e.g. “pancake” type 
with short axial length 

>. : 

@ REPULSION INDUCTION @ MULTI-SPEED Partial motors 

@ SERIES AC OR UNIVERSAL @ RAPID REVERSING 

@ DIRECT CURRENT @ GENERATORS 

@ POLYPHASE . 
HOLTZER-CABOT MOTOR DIVISION 

NATIONAL PNEUMATIC CO., INC. 
125 Amory Street, Boston 19, Mass. 
GENTLEMEN (0 Please send me complete 


design information on Holtzer-Cabot fractional] 
horsepower motors. 


These types can be combined to provide motor-generator sets, in- 


verters, dynamotors, frequency changers, and countless varieties of elec- 
trical apparatus (up to 7’’ in diameter) which are not normally classed as 
motors or generators. 


Mail coupon today for complete information C¥ Phases have veprettnistine call 


Name 


AND \ DIVISIONS! Title 
Pi = Company 
125 Amory St., Boston 19, Mass. ' a 

Sales Service Representatives Wy 


Principal Cities throughout the World 


Designers and manufacturers of Street 
mechanical, pneumatic, hydraulic, electric City 


el a ace dan Zone... . State. . 


and electronic equipment and systems 
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Transformer Co., Inc., 1715 Wierfield 
St., Brooklyn 27. New York. 
e No. 61, Re f 


POCKET-SIZE MULTIMETER 


Metal-cased, pocket-size multimeter. 


Model 555, offers 43 unduplicated, self. 
"My brushes are giving me j contained ranges with accuracies of 2 
trouble, doc—how about . ’ ; per cent d-c and 3 per cent ac. It 
grving me the Stackpole m. % provides for the measurement of d-« 
treatment. volts from 1.5 to 1500 volts at 20.000 
\ ohms per volts; a-c volts from 1.5 to 
WI 1500 volts at 2000 ohms per volts; d-c 
\ current from 50 microamp to 15 amp; 


a-c current from 1.5 ma to 15 amp; 


ao a 
e Yo 
ae pated 


— ey” wt 
Ma otor mS, 
os oe 

B h Cli 


s 
...f0r longer life, 
s 8 decibels from —10 to 50; and resistance 
greater efficiency from 0.25 ohms to 10 meg. 


Model 555 Multimeter has only 2 
jacks, which minimizes incorrect read- 


mire 
art 


No doubt, you're getting pretty good brush life and per- 
formance on small motor applications these days. But, chances 
are still mighty good that they can be materially improved—at no 
premium cost. 


ings. Further operating and reading 
simplification is achieved by the 4%¢-in. 
four-color scales, which correspond to 
the color coding of the function switch. 
Recently, for instance, Stackpole brush developments | For greater reading accuracies, ranges 
brought about worthwhile improvement on such widely | are established in 3-to-1 steps. 
diverse equipment as toy trains, a coal drill, a d-c gas pump The unit is doubly shielded by 
motor and an ac-dc inverter. shatter-proof, anti-magnetic case. It 
These jobs were handled the way Stackpole likes to handle cee Sees Hen Sener Tae 
them: by getting the actual motorized equipment into our labora- | pyaostron Co.. 151 Pasadena Ave.. 
tories for “clinical” test. Here, Stackpole engineers combine | couth Pasadena. Calif. 
the greatest wealth of small motor brush “know how” in the No. 62, | 
business with carefully planned experimentation. They recog- 
nize that each brush application differs from others in essential 
respects. These peculiarities are taken into full 
account in developing grades exactly suited for the 
equipment in question. And, more often than not, 
they come up with a brush recommendation that is vided on page 253 as a conven 
an improvement over what has been used in the past. ience to the reader in obtaining 


unit measures 4°, in. x 61 in. x 21'¢ in. 


Postcard return cards are pro 


NOTE: Stackpole brushes are sold only to New Components and Materials 


oe . Additional data from the sup 
mani ‘ers of origi ipment. 
ufacturers of original equipment. ace ik caer tans Sevieiial 


Write on company stationery for the Literature for the Asking 


A copy of any manufacturers 


44-page Stackpole BRUSH USERS’ GUIDE. 


public ation reviewed 


Feature Article Reprints 
Single copies of selected featur 
articles, 


Advertised Products 
More information on any prod- 
uct or service described. 
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There are several excellent nickel-chrome 
combinations on the market. But there is only one 
Nichrome’. 


What is it that makes this alloy the universal 
standard by which engineers judge the properties 
of heat and corrosion resistance? There is always 
at least one extra ingredient added to the nickel 
and chrome. That is... the supreme mastery of the 
Driver-Harris specialists, gained in their 55 years 
of melting and drawing experience. This hard-won 


skill of theirs is reflected in improved heating and 
quenching techniques . . . in specially developed 
deoxidizing anneals ... in expert and precise con- 
trol of every technical process of the entire manu- 
facturing cycle. Sometimes, indeed, there are as 
many as 127 distinct operations between melting 
crucible and the finished wire, strip, or rod. 


In recognition of its unique properties, the 
United States Patent Office in August, 1908, 
granted solely and exclusively to us the trademark 
NICHROME. There is only one Nichrome, and it 
is produced by Driver-Harris. 


Driver-Harris Company 
HARRISON, NEW JERSEY 


BRANCHES: 


Chicago, Detroit, Cleveland, Louisville. 
Los Angeles, San Francisco 


The B. GREENING WIRE COMPANY, Ltd., 
Hamilton, Ontario. 


In Canada: 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC YS IN THE WORLD 


*T, M, Reg. U. S. Pat. Off, 
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Editorial Reprints 


\s manuscripts are projected for pub- 
lication in each issue of ELecrrical 
MANUFACTURING, the board of editors 
determines which editorial articles are 
to be made available to readers in re- 
print form. 

Reprints of articles in this and pre- 
vious issues which are now available 
are briefed here and in the following 
pages, to help readers select those 
which they would desire for their files. 
Any regular ELectricaL MANUFAC- 
TURING reader qualifies for one copy 
of all single article reprints, without 
charge. 

The numerals shown in reprint list- 
ings correspond to the numbers shown 
on postcards incorporated in the Reader 
Inquiry Facility on the opposite page. 


Readers should circle those numbers 


REPRINTS NOW AVAILABLE 


Practical Approach to Magnetic-Amp- 
lifier Design, March 1955, 12 pages. 
A method is described in step-by- 
step detail for designing magnetic- 
amplifier circuits without resorting 
to complex mathematical proced- 


(133) 


ures. 


Wafer-Coil Technique for Transform- 
ers, February 1955, 4 pages. Slit 
rolled foil method eliminates many 
hand operations in transformer pro- 
duction. Conductors may be equiva- 
lent to very fine wire. (124) 


Filled Fluorocarbons—New Compo- 
nent Materials, February 1955, 12 
pages. Report summarizes data 
trom Bureau of Ships-sponsored in- 
vestigation. Various Teflon mixtures 
with metals and nonmetals can pro- 
vide materials with new character- 
istics, or with reduced cost, for use 
in dielectric, magnetic and resistive 
parts. (125) 


New Molding Processes for Printed 
Resistors and Capacitors, Combined 
16-page reprint of two-article series 
appearing in the January 1955 issue 


indicating the reprints desired and 
then mail the card. R. L. F. posteards 
will be processed by the publisher only 
if all information requested is given and 
is clearly printed or typed. 

If multiple quantities of these re- 
prints are desired, the rates to govern 
are indicated. Remittances must ac- 
company all orders. Larger quantities, 
special quotation. 


MULTIPLE REPRINTS (reprints or 
compendiums into which are combined 
several separate articles on the same 
or related subjects) are available at 
the nominal prices indicated in each 
listing. Letters ordering these must be 
accompanied _ by 
quantities, 


Large 
special quotations. These 
multiple reprints are listed by titles, 


remittances. 


(injection-molded printed resistors) 
and the February 1955 issue (com- 
pression-molded capacitors). Tech- 
niques developed at the Diamond 
Ordnance Fuze Laboratories are de- 
tailed and characteristics of printed 


units described. (128) 


Stainless Steel Finish Effects, January 
1955, 8 pages. Mechanical and 
chemical treatments can modify ap 
pearance of the standard mill fin 
ishes obtainable on stainless sheet 


and strip. (111) 


Speed Regulators for D-C Motors, 
Parts I and II, December 1954 and 
January 1955, 16 pages. Four com 
mon types of regulators are evalu 
ated to provide a basis for choice by 
motor of each 
regulator are related to the operat- 
ing fundamentals of d-c motors. 

(122) 


Engineering Work 
1955, 8 pages. Re 
of nomograph fundamentals 
and use. Also, a nomograph for de 
termining if effort of making nomo 
graph for a particular problem is 
justified. (139) 


users. Discussions 


Nomographs as 
sheets, January 
view 


ELECTRICAL 


Cost of 
Single Subject Reprints 
No. o} 


Reprints 


Number of Pages 
4-12 16-32 
l Gratis Gratis 
5 $2.00 $ 3.75 

3.50 6.00 
7.50 12.50 


immediately following the single arti- 
cle reprint listings. 


John A. Campbell 
Director Reader Service 
ELECTRICAL MANUFACTURING 

1250 Sixth Avenue 


New York 20, N. Y. 


Digital Techniques for Automatic Con- 
trols, parts I and II, November and 
December, 1954, 16 pages. How the 
new “operational-digital” techniques 
combining analog and programmed 
digital computing methods can be 
applied to control circuits. (117) 


Research Progress in Dielectrics 1954. 
December 1954, 12 pages. First 
hand summary and interpretation of 
Conference on Electrical Insulation 
reported each year by ELECTRICAI! 
MANUFACTURING. (118) 


Circuit Applications of Voltage-Sensi- 
tive Capacitors, December 1954, 5 
pages. Discussion of dielectric am 
plifier and other circuits in which 
voltage-sensitive capacitors are used 
to perform functions of 
transistors. 


tubes 01 


(135) 


Noise Measurements, November 1954 
12 pages. Review of the fund: 
mentals of sound and noise mea 
urements with particular referenc 
to the development of a test cod 
for unit heater fans. (119 

(Continued on page 254) 
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CIRCLE ITEMS DESIRED ELECTRICAL MANUFACTURING—MARCH 1955 
READERS may avail themselves of 


this convenient prepaid postcard 
method of communicating with the 
publisher when desiring informa- 
tion regarding what has been men- 
tioned, described, or offered in the 
editorial or advertising pages of this 
issue. 

Simply circle the numbers on a 
card corresponding to the 
numbers appearing in the items pub- 
lished in the following editorial 
departments: 


INDIVIDUAL 


1 
2 
3 
4 
5 
6 
? 
8 
9 


¥ 
2 


—_ 
oO 


ADVERTISED PRODUCTS 


Page |.Names of Advertisers 


ZONE 


New Components 
& Materials 


Page 163 

Current review of all new mate- 

- rials, metals, parts and equipment 
that become component parts of 


Ul the finished product. ELECTRICAL MANUFACTURING—MARCH 1955 








PRINCIPAL. PROOUCTS MANUFACTURED 








1 
2 INDIVIDUAL 
Literature for the Asking 3 
Page 258 ‘ shigrgpriownonrecireaeioenainntremneenpepnsnigs hostile 
Listing of the new literature, 5 
printed matter and catalogs which 6 
= provide basic information for those ? = 
engaged in the design engineering 3 
n- of products. ‘ 
1d “ ee. Se ee ee ee 
° 
: Editorial Article ee Se en 
7) Reprints 
Page 252 ee 
4. A complete listing of those editorial 
st feature articles published in this 
ol and past issues that are available in PRINCIPAL PRODUCTS MANUFACTURED 
: ee oe ELECTRICAL MANUFACTURING—MARCH 1955 





: INDIVIDUAL 
; Advertised Products 
Print names of advertisers and. page 
numbers of advertisements in space 
provided on card, if more informa- 
| tion is sought about what is adver- 
5 tised. 


TLE 


MPANY 


oenétmreoewrt wn = 


STREE 


10 





Only those cards can be processed 
cloudy Sania eae tie 
learly printed or typewritten. This 

id good only until April 30, 1955. 
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Insulation Classification. Noveibe; 
1954. 12 pages. A classificati 
table for insulating materials i; | 
cluded in the report, “Internati 
Standards for Insulation, Mo! 
and Components,” covering 
1954 meeting of the Interna. 
tional Electrotechnical Commis. 
sion. (137) 

Applying A-C Solenoids, November 
1954, 8 pages. Describes three 
methods of measuring pull, design 
modifications to minimize mismatch 
in loading, how to overcome resi- 
dual magnetism, duty-cycle opera- 
tion and derating for 25-cycle use. 

(129) 

Non-Ventilated Motors, October 1954, 
8 pages. A suggested approach to 
the problem of fitting non-venti- 
lated ratings into the new NEMA 
rerated frame sizes, based on heat 
dissipating capacity. (134) 


Cold-Reduced Electrical Steels, Oc- 
tober 1954, 8 pages. Advantages in 
processing to producer and user are 
partly offset by certain magnetic 
deficiencies yet to be overcome. 

(113) 


How to Determine Response Time of 
Magnetic Amplifiers, October 1954, 
8 pages. Description of a graphical 
means for determining the speed of 
response of various designs of mag- 
netic amplifiers. Selection chart is 
included. (131) 


Electrical Contacts, August and Sep- 
tember 1954, 12 pages. Contact 
physics is covered in Part I; per- 
formance characteristics of three 
basic types of contact materials in 
Part II of this combined reprint. 

(138) 


Electrical Circuits for Weight Meas- 
urement, Parts I and I, August and 
September 1954, 16 pages. Sixteen 
basic circuits are presented and ex- 
plained to show how designers have 
adopted electrical weighing for au- 
tomatic control systems. (123) 


How to Suppress Radio Interference, 
September 1954, 20 pages. A spe- 
cial report detailing the effects that 
stiffer radio interference regulations 
are having on the design of ‘all types 
of electromechanical products. In- 
cluded are sections on causes of 
interference, specifications and reg- 
ulations, measurement and means 
of suppression. (130) 
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Why Westinghouse uses 








eee 


Westinghouse 30, 60, 100 and 200-amp 
Load-Break ‘'De-lon”’ Switches 








Westinghouse now offers a line of new heavy-duty visible-blade ‘“‘de-ion”’ 
load-break disconnect switches in which Gibsiloy electrical contacts play 
a prime role. Available in 30, 60, 100 and 200-amp ratings, these switches 
have high interrupting’ and overload capacities, and low full-load tempera- 
ture rise. Their efficient design saves space, and their ability to withstand 
many operations makes them suitable for use as motor circuit switches. 

Selection and design of electrical contacts is an essential factor in the 
performance of the Westinghouse “‘de-ion” switches. High-pressure butt 
contacts of various Gibson silver-base compositions provide low contact 
resistance that stays low. Moreover, Gibson contacts have non-welding 
properties and ability to carry or interrupt high currents well above the 
switch ratings—without excessive wear. Contact maintenance is never 
required. 

From a wide range of Gibson contact materials, specific Gibsiloys were 
selected which fit the requirements of each switch. For example, one 
Gibsiloy was chosen for the 60-amp moving contact because especially 
low contact resistance was required. Another filled the needs of the 100- 
amp stationary contact primarily because of its non-welding character- 
istics. For both the stationary and moving contacts on the 200-amp rating, 
still another Gibsiloy was the choice as a result of its high current-inter- 
rupting capacity. 

Over 21. years of Gibson experience in design and manufacture of elec- 
trical contacts are behind the Gibsiloy contacts approved by Westinghouse. 
This same Gibson experience can be put to the test to solve your own 
electrical contact problems. Send us specifications and let us help in choos- 
ing the correct contacts for your product. 


Write for Gibson Catalog C-520. It offers 
much useful technical data, and it’s free to you. 


Gibsiloy as used in 
Westinghouse 100- 
amp load-break 
switch: 


Gibsiloy as used in 
Westinghouse 60- 
amp load-break 
switch: 


Gibsiloy as used in 
Westinghouse 200- 
amp load-break 









Write for Gibson Catalog C-520 


5 A 
fibsilo ie 
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Designing for Resistance to Shock and 





Applying Magnetic Amplifiers, 72 







Badan e sy co 


8349 Frankstown Ave., Pittsburgh 21, Pa. 





Physical Data on Commercial Silver 


Solders, September 1954, 4 pages. 
Thermal and mechanical properties 
of the available commercial grades 
are tabulated and related to ASTM 
and Federal and Military Specifica- 
tions. (136) 


Vibration—Parts I and II, July and 
August 1954, 12 pages. Detailed 
analysis of causes of shock and vi- 
bration damages as derived from a 
Naval Research Laboratory evalua- 
tion program, plus specific design 
recommendations. (112) 


Boolean Algebra—New Tool for Cir- 


cuit Designers, August 1954, 4 
pages. Explanation of the funda- 
mentals of a mathematical ap- 
proach to the design of complex 
electrical contro] circuits, including 
an example of its application to a 
basic circuit. (115) 





Cathode Followers as Control Ele- 


ments, August 1954, 8 pages. Oper- 
ation of the cathode-loaded am- 
plifier is described and compared 
with that of conventional plate- 
loaded amplifier. Also discussed are 
industrial control applications fea- 
turing the cathode follower. (120) 


Automatic Production for Electronics, 


July 1954, 12 pages. Review of fab- 
rication techniques and discussion 
of some basic design factors. (121) 


Combined JIC-NMTBA Electrical 


Standards, May 1954, 16 pages. A 
composite of the Joint Industry 
Conference Electrical Standards for 
Industrial Equipment, adopted 
March 1953, and the National Ma- 
chine Tool Builders’ Association 
Electrical Standards, adopted Jan- 
uary, 1954. (140) 


Multiple Reprints 
: 


pages. Multiple Reprint No. IA. 


Second edition of this popular 
booklet has been expanded to in- 
clude more recent feature articles 


in addition to the series by Dorn- 
hoefer and Krummenacher. For an 
annotated list of contents see Jan- 
uarvy 1954, page 286. $2.00 











Designing Servomechanism Systems, 


96 pages. Multiple Reprint No. 3. 
Thirteen feature articles or related 
phases of design of feedback con- 
trol or servo systems and servo ap- 
plications, including the series of 
four articles by Herst. For a com- 
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PILOT LIGHTS 


A great aid 


to miniatu 


All units 
Mil 


ALD 

PLASTIC 
PLATE 
LIGHT 

ASSEMBLIES : 


A) No. TT-51; No. TT-51A with No. 327 
lamp. For edge lighting. Red or 
other color filters, black top. 

B) No. 8-3730-111; for Mil-7788 panels 

C) No. 4-1930; light shield. 

D) No. 8-1930-111; non-dimming 

E) No. 11-1930-111; mechanical dimmer 
No. 3-1930-111; polaroid dimmer. 


All assemblies accommodate midget 
flanged base lamps like this one 
(actual size); easily replaced. Available 
for voltages of 1.3, 2.7, 6, 14, and 28. 


Any assembly available complete with lamp. 


SAMPLES ON REQUEST — NO CHARGE 
Write for Catalogue L-153 


ANALOG- DIGITAL 
CONVERTER 


rization 


applicable to 
Specifications 


c. Us TET E 
LICHT SHIELD 0. yB-MINIATURE 


ASSEMBLY INDICATOR LIGHTS 


(All illustrations are approx. actual size.) 


Foremost Manufacturer of Pilot Lights 


DIALIGHT 


CORPORATION 


60 STEWART AVE. « BROOKLYN 37, N.Y. 
HYACINTH 7-7600 


NO AMBIGUITY 
FAST RESPONSE 


A shaft position to digital con- 
version component for data 
handling systems and digital 
computers. Multi-brush_pick- 
offs eliminate ambiguity. 
Adapted to be used in digital to 
analog conversion systems and 
closed loop systems. Standard 
unit handles 13 digits; 7, 17, 
and 19 digit models also avail- 
able. Multi-channel converters 
designed to be time-shared 
with one scan network. Cus- 
tom models may be ordered to 
your specifications. 


SPECIFICATIONS 


Dia. 2 in. Wt. 8 oz. 

Length: 2-3/4 to 5”, according 
to model 

Torque: Under 0.2 oz. in. 
Meets applicable military 
specifications 
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RATION 


808 WESTERN AVE. + GLENDALE «+ CALIF. 


plete list of the contents 


t this 
booklet see April 1954, p 


358, 
$2.50 


Printed Circuits, 71 pages. 
Reprint No. 8. Selectio: 
articles dealing with mec 
wiring techniques, beginnii 
silk screen printing of ra 
cuit elements on ceramic 
Other processes described 


nized 
with 
cir- 
lates, 


clude 
stamped wiring, and sprayed metal- 


plated and etched circuits ad as. 
sociated assembly methods. For an- 
notated list of articles see page 332 
of the June 1954 issue $2.00 


Multiple Reprints at 
Quantity Prices 

Since handling expenses is a signifi. 
cant cost element in the distribution 
of these Multiple Reprints, grouping 
of orders makes possible substantial 
savings in cost per copy. For single 
shipments to one address, on orders 
accompanied by remittance, the fol- 
lowing prices per copy apply: 


Quantity 
Title 


Servo System Design 
Magnetic Amplifiers 
Printed Circuits 

Prices given above include shipping 
charges. Make checks payable to The 
Gage Publishing Company. 


Reader 


Inquiry 


Facility 


Postcard cards art 
vided on page 253 as a 


to the 


return ] 
conve! 


ience reader in obtaining 


New Components and Materials 
Additional data 
plier on any items reviewed 
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Asking 


manutactul 


Literature for the 
A copy of any 
publication reviewed. 


Feature Articlé Reprints 
Single copies ot selected f« 
articles. 
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More information on any 
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Into the construction of this coil form 
goes C.T.C.’s rigid quality control to 
highest production standards. 

The result is another C.T.C. first a 
miniaturized coil form (7js” diameter 
by '°” high when mounted) that is 
shock-resistant and exceptionally 
rugged shielded against radiation, 
electrically, and therefore ideal for 
‘close quarter’ use in I.F. strips and 
numerous designs where adjacent 
mounting is necessary. 

C.T.C.’s policy of continuous step- 
by-step quality control in the manufac- 
ture of every component means guar- 
anteed performance. Already certified 
materials are doubly checked before 
manufacture. 

Whatever your component need — 
let C.T.C. solve your problem with 
either custom or standard designs of 
quality-controlled, guaranteed compo- 
hents including insulated terminals, 
coil forms, coils, swagers, terminal 
boards, diode clips, capacitors and a 
wide variety of hardware items. 

Put your component problem up to 
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C.T.C. now. For samples, specifications 
and prices — write today to Sales Engi- 
neering Dept., Cambridge Thermionic 
Corporation, 453 Concord Ave., Cam- 
bridge, Mass. On West Coast, contact 
E. V. Roberts, 5068 West Washington 
Blvd., Los Angeles 16 or 988 Market St., 
San Francisco, California. 


Coil Form Data: C.T.C.’s LS-9 coil form has a brass 
shell enclosing a powdered-iron cup-core, tuning 
slug, phenolic coil form and _ silicone fibreglas 
terminal board. Three terminal boards are avail- 
able with choice of two, three or four terminal lay- 
out. Forms, unassembled, may be had without 

n or wound and assembled to your 

fications 


Capacitor: New CST-50 variable ceramic capacitor 
surpasses range of capacitors many times its size 
Stands only '%2”" high when mounted, is less than 

4” in diameter and has an 8-32 thread mounting 
stud. A tunable element of unusual design prac- 
tically eliminates losses due to air dielectric giving 
large minimum to maximum capacity range (1.5 
to LZMMFD). 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components, 
custom or standard 





a 


miniature 


It’s the new ADVANCE SQ—a 
telephone type that hits a new high 
in ruggedness and efficiency! 


Only 15 milliwatts per pole will operate 
the new SQ relay in the DPDT eombina- 
tion. Here is sensitivity teamed with 
stable performance—the DPDT unit with- 
stands 10 G’s vibration from 10 to 500 
cycles. When power is increased to 40 
milliwatts per pole, vibration resistance 
rises to 30 G’s. A single-coil relay, the 
ADVANCE SQ is available in 1- to 5-amp 
contact ratings, and in contact combi- 
nations from SPST to 6PDT. It comes 
through Signal Corps tumbling and shock 
tests in excess of 200 G’s with operating 
Characteristics unimpaired. 


Sustained efficiency keynotes SQ opera- 
tion. The use of a beryllium copper arma- 
ture retaining spring insures positive 
contact between armature and pivot 
points at all times. Cross-bar palladium 
contacts are always properly aligned. A 
wide variety of coil resistances is feas- 
ible. Instead of organic insulation, the 
unit employs Silicone glass, Kel-F, or 
Teflon tubing. Life expectancy for 5-amp, 
non-inductive loads is 150,000 cycles... 
for l-amp, non-inductive load: 1,000,000 
cycles. 
Open type dimensions are 1” x 3%” x 
4". DPDT units are supplied in a 
sealed container measuring 1” x 1” x 2”. 
Write for literature on the SQ series. 


ADVANCE ELECTRIC 
AND RELAY CO. 


2435-E NORTH NAOMI ST. 
BURBANK, CALIFORNIA 


Sales Representatives in Principal 
Cities of U.S. and Canada 


AREA SER A A RT ST ET TTA N ETT ES ay 


Literature for the Asking 


To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 253. 


AUTOMATION “DICTIONARY” — 
\lmost 90 key words and phrases relat- 
ing to automatic control are defined in a 
small 20-page “Automation Dictionary.” 
In non-technical language, the defini- 
tions—without claiming to embrace the 
full scope or meaning of the various 
terms—attempt to explain the basic 
meaning or significance of the word or 
phrase described. Definitions are given 
for “closed loop.” “cascade control,” 


“frequency response analysis, and 


“transfer among _ others. 


Brown Instruments Div., Minneapolis- 


function,” 


Honeywell Regulator Co. 
No. 63, 


MAGNETIC DISK BRAKES —Direct-act- 
ing magnetic disk brakes for motors 
from 16 through 50 hp and with torque 
ratings from 114 through 175 lb-ft. are 
the subject of an illustrated 8-page 
catalog. Pointed out are such design 
features as an automatic reset manual 
release; through-shaft design; elimina- 
tion of auxiliaries; and suitability for 
continuous-duty service. Also provided 
are specifications, wiring arrangements, 
available enclosures, mountings. and 
brake selection data. Dings Brakes, Inc. 
No. 64, | t 


ELECTRONICS HOUSINGS Custom- 
built junction boxes, test cabinets and 
related components are among the spe- 
cial-order products available from fabri- 
cator. Typical items, available with or 
without openings and painted or un- 
painted, are shown and briefly described 
in a 4-page brochure. also listing typi- 
cal items fabricated. H. F. 

No. 65, Reader f ty, ¢ 


Cox Co. 


ELECTRIC MOTOR CONTROLS—Pocket- 
size 46-page catalog on electric motor 
controls serves as a ready reference 
on an extensive line of magnetic start- 
ers and contactors, pushbuttons, com- 
bination starters, and drum controls. 
Additional data are provided on master, 
foot, limit and pressure switches. Spe- 
cifications are provided in a series of 
tables: wiring diagrams and other il- 
lustrations are included. Furnace Elec- 
tric Co. 

No. 66, ity, page 2 
PLASTICS FABRICATION MANUAL — 
Divided into 12 sections, large illus- 
trated manual outlines the capabilities, 
methods of use and applications of 


Royalite, a combination of gum p! 
and synthetic rubber. Available in 
ing degrees of hardness from fle, 
to rigid sheets, the plastics materi 
available pre-grained or smooth, colore 
or decorated, and in large sheet 
cut to size. Properties, forming 1 
ods, and machining. are among 
subjects covered. Design enginee! 
recommendations are included. U; 
States Rubber Co. 

No. 67, Re 


INDUSTRIAL 
MANUAL 


dustrial 


TAPE APPLICATIONS 

The “Polyken Standard In. 
Classification Manual” is a 
compilation of applications for indus- 
trial tape according to industries classi- 
fied in 21 major groups. The classifica- 
tion is a result of study by groups 
including the U. S. 
Census. 


Bureau of the 
Listed are applications for 
Code 36 (appliances, electrical) ; Code 
129, (controls, industrial,) and_ othe: 
key groups. \ basic source book for 
current industrial tape usage. Polyken 
Products Dept. of The Kendall Co. 
No. 68, Reader Inquiry Facility 


HIGH-TEMPERATURE SELENIUM REC- 
TIFIER rectifier combining 
high cell voltage and ability to operate 
in ambient temperatures up to 125 C. 
with no derating necessary up to 50 C. 
is described in Bulletin 3000-A. Avail- 
able in 40-volt ratings, rectifier fea- 


Selenium 


tures include a leakage averaging 2 
milliamp per sq in. Heating, as result 
of low inverse loss at high voltage. 
averages less than 5 C. Vickers Electri: 


Div.. Vickers. Inc. 
No. 69, | 


COLD-PRESSURE WELDING Illustrated 
file folder describes Koldwelding tools 
that weld many non-ferrous metals and 
their alloys through pressure alone, 
causing the formulation of a true weld 
through plastic deformation; no heat, 
electricity or fluxes are needed. Hand- 
sized, plier-like tools are available for 
both lap and butt welding. Included 
is a report on electrical joints by cold 
pressure welding. Utica Drop Forge & 
Tool Corp. 
No. 70, Reader Inquiry Fo 


oer 7 


MILITARY, INDUSTRIAL CATHODE- 
RAY TUBES—Data on 24 standard CRT 
types, described in a 40-page design 
engineers’ booklet, ETD-985, includes 
tubes for oscilloscopes, radar indicators. 
and related applications. Useful tech- 
nical information is provided on tube 
design. gun design. essential character 
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Specify eco 


For Volume Production 


The most complete automatic press facilities 

n the industry. Small tablet presses, high- 
| peed rotaries, huge hydraulics. Every imag- 
nable machine for efficient production of 
simple or intricate ceramics in any quantity. 
Open dies for many designs. 


For Superior Quality 


No other source offers as wide a selection of 
versatile ceramic materials. Careful matching 
with requirements. Many special character- 
stic compositions developed for unusual 
» ipplications. Latest gauging and testing 
. equipment. Quality Control at every produc- 
: tion step. Experienced personnel . . . un- 
equaled “know how” in handling variables, 
' gained from over 54 years of technical ce- 
. ramic manufacture. 


For Greatest Economy 


Proven production methods . . . the right 
equipment for economical manufacture 
. thoroughly trained operators . . . all com- 


bined to give you the best possible ceramics 
at the lowest possible cost. 


For Important “Extras” 

9 When you specify AlSiMag, you receive 
It many “extra” benefits. Redesign service 

. to insure the best possible design for eco- 
i nomical manufacture and outstanding per- 
formance. Alert production staffs, constantly 
searching for improved equipment, im- 
proved methods. Engineering assistance 
from men of wide experience, competent to 
advise on problems in many fields. Contin- 
uous Research to anticipate your needs and 
solve your problems. 


d- ~s Acs ogee 


“d SEND YOUR BLUEPRINT, 
Mam ‘TCH OR SAMPLE. LET US PROVE WHAT ne 
ALSIMAG CAN DO FOR YOU ! 124 Television Avenue 


Visit our Booth at the IRE Show, 















E- 
T 
Bn 53RD YEAR OF CERAMIC LEADERSHIP 
ies | 
rs RA Tl] # A SUBSIDIARY OF MINNESOTA MINING ) 
h- A MERICA N LA VA C ORI 0 AND MANUFACTURING COMPANY 
be 
er: CHATTANOOGA 5, TENNESSEE 

Branch offices in these cities (see your local telephone directory): Cambridge, Mass * Chicago, Ill. * Cleveland, Ohio * Dallas-Houston, Texas * Indianapolis, 
NG Ind. © Los Angeles, Calif. © Newark, N. J. © Philadelphia-Pittsburgh, Pa. * St. Louis, Mo. * South San Francisco, Calif. * Syracuse, N. Y. © Tulsa, Okla 


Canada: Irvington Varnish & Insulator Div., Minnesota Mining & Mfg. of Canada, Ltd., 1390 Burlington Street East, Hamilton, Ontario, Phone Liberty 4-5735. 





istics, and color and persist: 
phosphors. Additional data cove 
tral response. Curves are includ 


| om standard WN wre 


a wide range of enclosed and sealed 

e : solenoid contactors, with ratings up to 

200 amp. 8-page brochure provides 

of insulation ||) eee 
AAF specifications governing standard 


types B-4, B-5B. B-7B and B-8. They 


are designed to operate at all positions 


under accelerations exceeding ten times 
gravity up to 50.000 ft. Guardian Ele 
tric Manufacturing Co, 
No. 72, ’ 


LIQUID EPOXY CASTING SYSTEM 

Technical Bulletin 6040 AT describes 
Hvsol 6040 base resin with newly d 
veloped hardener, AT. that provides 
a liquid epoxy casting system. wit! 





long pot life. low viscosity and. othe 
qualities associated with 100° per cent 
solid resins. Characteristics of cured 
unfilled resin (average) include: di 
electric strength (thin film), 800-1000 
volts per mil: tensile strength. 6000 
psi; and heat = distortion, 40-45. ( 
Houghton Laboratories, Inc. 
No. 73, 


MINIATURE VIBRATION ISOLATORS 
Miniature all-Metl isolators are de 


signed to meet requirements of vibra 


tion protection for miniaturized equip 
ment in military airborne © service 


Described in an illustrated 8-page bul 
ELECTRICAL INSULATION SLEEVING letin, their performance is said to ex 
ceed requirements of JAN-C-172\ 
(MIL-C-172B). Data are provided or 
offering dependable performance under extreme condi- the four available styles. two of whic! 


A superior vinyl impregnated Fiberglas® insulation 


tions is proudly introduced by Resin Industries — are designed for incorporation into 
: ; original equipment. Performance curve: 


ading s ie vinyl sleeving » electronics anc 
leading supplier of vinyl sleeving to the electronics and ia Reeds. Seieilie ait’ alin. 


aircraft industries. RESINITE VINYL GLASS sleeving 
offers these outstanding characteristics. treme temperatures, and performance 
after shock. The Barry Corp. 
No. 74, t 


transmissibility. performances at e\ 


@ For operation from —50° to @ Won't craze or crack 
395° F (20 hours) 


@ Grades B-A-1, B-B-1 and B-C-1 ) sokel and 

© Maintains flexibility and . and B-C ne mpenaane: How vi kel . 

cKel alloys are being se to solve 

dielectric strength after © Sizes #24 to 5%” ie en : - _ . 
1000 hrs at 300°F en |} : ‘ 


articles and illustrated case histories 
@ Eleven 
e Withstands creasing, pounding, Eleven colors 


twisting and bending without 
loss of dielectric strength 


contained in a new house organ, “Nick 
e Priced comparable to ordinary elore.” the first issue of which has 
cotton or rayon base insulations now been published. Typical applica 
@ Excellent chemical and oil tions described include use in app! 
resistance *Reg. TM — Owens-Corning Fiberglas Corp. ances, radiant heating units, thermome 
ters, refrigeration controls and_ soldet 
ing tools. The International Nickel Co 
Inc. 


Ask your Resinite representative or write for samples 
and performance data. 


See the new Resinite Viny! Glass and other Resinite No. 75, 


g Sleeving at the LR.E. Show, Booth 706, Kingsbridge 
Armory, New York. March 21 to 24. GLASS-REINFORCED MOLDED PLAS- 
ID A Hh ee ~ TICS—Technical data on custom-mold 
ed parts of ACE glass-reinforced plas 
IS Ee 7 a ie. 7 t e tics are given in Bulletin GRP-! 


RESIN INDUSTRIES, INC. SANTA BARBARA, CALIF. Described are high-pressure —moldinz 


IMT RUM M Le ae  meaa ty) ae PTT ry een tts techniques, permitting economica! pr? 


duction of complicated shapes will 
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transformer, one 











This 


of 25 is located in the 





tube-manufacturing de- 
partment on the first 
floor. The rating is 220 
8KV C.T. 7.2 KVA. On 


the floors above there 







Above photo, with cab- 






inet safety door open, 





are 95 similar trans- shows NWL Transform- 











































5 
di formers. Elsewhere in er in place. Photo at 
ra thi f 
ip this plant NWL Trans left shows tube-sealex 
ice formers have been giv- machine. Cabinet con- 
bul : : 
= ing satisfactory service taining transformer is 
aA for 12 years under the shown within circle 
scl same severe conditions. 
Inte 
rvt 
ss NWL Transformers, such as that illustrated machines under high speed production 
Ta . 
above, are used to supply high vol .C, ce ce 
pply high voltage D.C schedules, it is imperative that the trans- 
current to the tube-sealing machines shown b cit od ei 
ormers be complete epenaable over 
‘i § & lower photo. RCA produces only prod- . sites. 4 
rie’ [J ucts of the highest quality. Because of the  !0ng periods of time. NWL Transformers 
ries 
ick extremely accurate work done by these meet these conditions. 
has 
liea 
ppl 
yimie 
idet From 10 VA to 300 KVA Dry-Type only. 
Co Both open and encased. 1, 2, and 3 Phase. 
ESTABLISHED 1920 15 to 400 Cycles. 









WINDING LABORATORIES, INC. 


P. O. Box 455 - Dept. 101, TRENTON, NEW JERSEY 


Manufacturers of Electrical Transformers—Testing Equipment 
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metal inserts if required, as 
matched-die metal molding for 
production of relatively simple 
with uniform cross-sections. Pro 
of glass-reinforced polyesters are 
and engineering design data 
American Hard Rubber Co. 
No. 76, Re nquiry 


OVER-RUNNING CLUTCHES 
standard lines of over-running ¢!| 
for over-running, backstopping, a 
dexing applications are described 
an illustrated 20-page catalog 


Special are provided on all-purpose and spe 

purpose ball bearing clutches, 
rio haels at me ie clutches, smal and large-bor 
clutches, and other units. Cluteche 
built in bore sizes from 14 to 
External dimensions vary in diany 
from 114 to 301% in. Formsprag ¢ 
No. 77, | 


MOTOR SPEED CONTROLS —Proy idi: 
adjustable-speed operation of d- 
tors from a-c lines. 16 models of Varia 
motor speed controls have ratings fro. 

healed : 45 to 1% hp, available in unit cor 
struction or strip-down designs. De. 
scribed in an illustrated 8-page book 
let, the line provides speed ranges from 
15:1 for general service, 100:1 for light 
loads. Regulation is about 15-30. per 
cent at base speeds. General Radio Co 

No. 78 


PM MOTOR WITH MAGNETIC BRAKE 

Suitable for rapid stopping require 
ments. Type PM-4 permanent-magnet 
motor is designed for continuous-dut 





applications requiring high torque 
good speed regulation. The 40-watt 28 
volt d-c motor has a built-in magnet 
brake that dissipates the inertia of th 
motor armature in less than | shaft 
revolution from the rated operating 
speed of 4500 rpm. Performance curve 
and specifications are provided in 
~ . ~— 2-page illustrated bulletin. Dalmoto 
Low resistance electrical a Co. 


. va / 9 
connections that stay low even after years “i No. 79, 


of service, eliminate needless heat generation EXPANDED-SCALE PANEL VOLTME- 


and extend rectifier life. Check these features: gu TERS —Feature of the a-c and d-c ex 
, panded-scale panel voltmeters described 
1 Soldered copper bus bars. in an illustrated 4-page brochure 1s 


the expansion of the useful portion 
2 Dual collector elements at each plate. at thes cdietations, wale and siesan 


. . : j Oo > remai or. Dati > ovided 
3 Special insulators that do not compress with age and tion of the remainder. Data are prov! 


; bli on a new 21-in. panel meter, as we 
cause loose assemblies. as on 31%, 41% and 4 x 6 in. meters 


Let us consider your power conversion problems or requirements. \-c meters provide a rms leading and 
oo : : ‘ Qr have a 50-2000 cps frequency rangt 
; wire or phone (Bloomington 2-1435). 
Write, e I ( g ) | Arga Div.. Beckman Instruments. In 
No. 80, | 


aie Rectifier Division | MINIATURE PAPER TUBULAR CAPACI- 
TORS—Steatite-cased paper tubular ca 

“ . M-2,415 N. LLEGE AVE., ere fe 
a rzian Tr _— — ee pacitors ranging in size from ‘2 in 
ae ceainaanitaiatindaiat diam and 1%¢ in length to $8 in. diam 


and 114 in. length, are described in 8 
In Canada: 700 Weston Rd., Toronto 9, Tel. Murray 7535 2-page bulletin. Capacitors rated up te 


Export: Ad Auriema, Inc., New York City 100 volts d-c have an operating tem 
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WHEN YOU 


USSEY 


THINK 


Lifetime durability and good appearance 
Ease of fabrication by almost all known methods 


Excellent electrical and thermal 
conduction properties 


Ready availability that recommends Hussey 
Copper as standard 


Hussey Copper offers you all these features plus dependable top 
quality and uniformity that makes it advantageous to always specify 
“Hussey Copper.” Mill service is available on mill-run quantities 
including finishing services such as shearing, slitting or special heat 
treating. For stock items call on any of the seven complete Hussey 
Copper Warehouse stocks listed below. 


Sheet * Strip + Coils Cc. G. HUSSEY & COMPANY Seven Convenient Warehouses 


Rods « Wire + Tubing (Division of Copper Range Co.) 


Bors *« Anodes 
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GENERAL ELECTRIC 


Vac-u-5e 


ANNOUNCES 


RECTIFIERS 


New Line of G-E Component Rectifiers Achieves 3 Performance Highs 


e 63 VOLT PEAK INVERSE 


e 60,000 HOUR 


General Electric’s new line of Vac-u-Sel Component 
rectifiers offer greater application flexibility than any 
other rectifiers in history. You can now obtain a rec- 
tifier cell with a peak inverse rating of 63 volts, or a 
rectifier which will operate up to 130 C ambient tem- 
perature, or a rectifier which has a life expectancy of 
60,000 hours. 


New G-E Vac-u-Sel rectifiers now make it possible 
to match performance requirements for life expect- 
ancy, ambient operating temperature, and atmos- 
pheric protection, as well as electrical characteristics. 


THREE NEW RECTIFIER CELLS make up the new line 
of Vac-u-Sel rectifiers; a 26-volt low temperature cell, 
a 26-volt high temperature cell, and a 45-volt high 
temperature cell. All three are produced by the 
vacuum evaporation process described at the right, 
but special variations in the manufacturing give them 
distinctly different electrical characteristics. 


26-VOLT LOW TEMPERATURE CELL is the standard 
industrial cell, used on applications where ambient 
operating temperature will not exceed 55 C. Rectifiers 
using this cell have a life expectancy of 60,000 hours 
at normal current rating. 


e 130 C AMBIENT OPERATION 
LIFE EXPECTANCY 


26-VOLT HIGH TEMPERATURE CELL can meet operat 
ing requirements up to 130 C at full voltage. Current 
need not be derated where shorter life is acceptable. 
Life expectancy at 130 C is 1000 hours. 


45-VOLT HIGH TEMPERATURE CELL has a 63-volt 
peak inverse voltage. Unlike most 45-volt rectifiers, 
this is a true, long-life industrial cell. Frequently this 
rectifier may be substituted for ones employing 26 
volt cells. Since fewer cells are required, savings of up 
to 30% in cost, and up to 35% in the size of the 
stacks are possible. Life expectancy of this 45-volt 
cell is 40,000 hours, and the cells can be used at 
ambient temperatures up to 110 C. 


ALL VAC-U-SEL RECTIFIERS operate with exception 
ally low forward voltage drop and low reverse leak 
age, and their margin of superiority in these char 
acteristics increases in service. All Vac-u-Sel rec 
tifiers undergo extensive testing and grading, and 
matched cells are used in assembling stacks. A 
variety of finishes and mounting arrangements are 
available to meet virtually any requirements. 


MORE INFORMATION on these new Vac-u-Sel rec 
tifiers is available from your nearest General Electric 
Apparatus Sales Office, or by writing Section 461-36, 
General Electric Co., Schenectady 5, N. Y. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


RECTIFIER DEPARTMENT 


METALLIC RECTIFIER COMPONENTS FOR PRACTICALLY EVERY DC REQUIREMENT 


n@ 


GERMANIUM 


~~“ 


COPPER-OXIDE 
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WHAT IS VAC-U-SEL? 

Vac-u-Sel is the General Electric 

jemark for a new line of metallic 
component rectifiers with exceptional 
electrical characteristics. The name 

Vac-u-Sel is used because these new 

rectifiers are produced by a vacuum 

evaporation process. 

WHAT IS THE VAC-U-SEL PROCESS? 
In the Vac-u-Sel process, cells are 
ided on the inside of a sphere and a 

um of over one millionth of an 
atmosphere is drawn on the sphere. 

Selenium is then evaporated inside the 
ere onto the rectifier plates. 

WHY USE A VACUUM? 

The vacuum permits greatest con- 
trol over contaminants which affect 
the quality of the finished rectifier. 
There are more than 100 variables in- 





volved in making selenium rectifiers. 
WHY IS THIS PROCESS BETTER? 
Vacuum evaporation provides great- 
er uniformity between individual cells 
and stacks. It produces a more even 
deposition over the entire surface of 
each cell, eliminating cracks and thin 
spots. The electrical characteristics of 
a rectifier are highly dependent on the 
thickness of the deposit, and vacuum 
evaporation permits greater accuracy 
in controlling this thickness. In addi- 
tion, it fosters better crystalline orien- 
tation, allowing natural rather than 
pressed formation. 
ARE VAC-U-SEL RECTIFIERS BETTER? 
The electrical characteristics of new 
General Electric Vac-u-Sel rectifiers 
are greatly superior to ordinary com- 
mercial selenium rectifiers. Full de- 
tails of Vac-u-Sel rectifier performance 
are given on opposite page. 


aaa Conant 
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REGULATION: = 


Rack Panel 





EVERY USER | 


SOLDERING 


TERMINALS 












1% {a) from 
5-32 V. D.C. (b) from 1.5 to 15 
amps. {c) from 105-125 V. A.C. 
(Single phase, 60 cps.} 

RIPPLE: 1% rms @ 32 V. and full 
load, increases to max. of 2% 
rms @ 5 V. and full load. 
RESPONSE: 0.2 Seconds 
MOUNTING: Cabinet or 19” 
WEIGHT: 150 Ibs. 
METERS: 414“ AM and VM 
FINISH: Baked Grey Wrinkle 
DIMENSIONS: 22”x17"xl4y," 


Price: $524 w/o cabinet, $549 w/cabinet 


All prices F.0.B., El Segundo, Terms: 1%-10 days, net 30 
Phone ae for quentey discounts. 


Can Profit Through MALCO'S 
Low Cost, Quantity Production 


We manufacture a complete line of standard and custom-made solder and 


solderless lugs, terminals, corona rings, and small stampings for radio, tele- 
vision and industrial electrical/electronic use. 


Precision tooling and rigid quality control insures tolerances 
j to your most critical specifications. High production tech- 
niques, plus stocks of over 1000 different parts permit prompt 
delivery at lowest possible unit cost. 


Let us know your requirements, Request our 
mew 38 page, convenient reference catalog. 





; 
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OWE R SUPPLIES 
IMMEDIATE 
DELIVERY! 


WIDE VOLTAGE RANGE 
5-32 volts @ 15 amps. (cont.) 








Visit our Booth No. 13 at Kingsbridge Palace, 
Nat'l 1.R.E. Convention—March 21-24 


PERKIN ENGINEERING CORP. 


345 KANSAS ST. EL SEGUNDO, CALIF. * ORegon 8-7215 
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MODEL 






MRS32-15 


pe 


perature range from 10 to C: 
those rated at 600 volts d-c | as 
operating temperature from ; te 
100 C. Cornell-Dubilier Elec tric D. 
No. 81, f t 
FLEXIBLE COUPLINGS —Featurin, igh 
flexibility in combination with high 
torque capacity and zero backlash. flex 
ible couplings, described in an_ j!jus. 
trated brochure and data sheets. are 
available in 1%, *4-, 1- and 114-in. diam 
sizes. Weights are as low as 0.12 oz: 
maximum angular misalignment up 


to 8 deg. Data are provided on the 
two types of couplings available 
ler Engineering. 

No. 82, | 


V-BELT DRIVE Multiple V-belts n old 
ed as a single unit. running on match 
ing Dosiienk. combine the advant iges 
of V-belts with simplicity of flat belts. 
Even distribution of load across belt 
and sheave is one advantage pointed 
out in an illustrated brochure, also 
discussing other advantages provided. 
Illustrated case histories are included, 
Browning Manufacturing Co. 
No. 83, 


INSTRUMENT DIALS, NAMEPLATES 
Nameplates, instrument dials. and spe 
cialties, produced to special order, are 
described in an_ illustrated 8-page 
brochure pointing out availability of 
both luminous and non-luminous types, 
processed by etching, engraving, lith- 
ography. photographs, silk-screening o1 
hand painting. Available metals and 
finishes are listed. United States Ra 
dium Corp. 

No. 84, 


SERVO SYSTEMS, COMPONENTS — [ata 
on plug-in standard electronic servo 
systems, including an electronic servo 
amplifier, two-phase induction motor 
and precision gear train, as well as on 
magnetic servo amplifiers and related 
components, are described in a series 
of data sheets enclosed in a file folder 
Information is also provided on com 
puter gear trains, gear heads, and speed 
reducers. Feedback Controls. Ini 
No. 85, 


CUSTOMIZED RUBBER ENGINEERING 

Hlustrated brochure briefly described 
facilities and experience in compound 
ing and molding high-precision O-rings 
and other mechanical rubber goods to 
customer specifications. Plastic nd 
Rubber Products Co. 

No. 86, 





SNAP-ACTION BASIC SWITCHES 
Over 400 listings of basic swit 
auxiliary actuators and termina 


closures are included in 28-page catalog 

No. 62 des ribing ten classifi ato ol 
, GZ, g 

phenolic-enc losed. precision snap-action 

basic switches. Included are types vith 

asl 1 I 
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ye MILLIFONTH FILTER SHIPPED rHIS TEA. 


ILTERS 


foR EVERY APPLICATION 


naufactures a wide variety of 
pass filters for multi-channel 
tering. lllustrated are a group 
ses supplied for 400 cycle to 
it service. Miniaturized units 


wits which provide 50 channels 
wn 4 KC and 100 KC. 


eASIONS, 
M) 144 x 194 x 2-3/16”, 
1) 1% x 1% x 15”, 


Merce variety of carrier filters are 


piale for specific applications. 
type of tone channel filter can 
wpplied in a varied range of band 
Ns and attenuations. The curves 
wm are typical units. 


SCRIMINATORS 


se high Q discriminators provide 
itional amplification and linear- 
Typical characteristics available 
llustrated by the low and higher 


‘data on stock UTC transformers, 


cs filters, and high Q coils, write 
Milalog A 


Dimensions: 
(4682A) 11/2 x 2 x 4” 


AIRCRAFT 
FILTERS 


UTC has produced the bulk of filters 

used in aircraft equipment for over 
+y¥—-_\— a decade. The curve at the left is 
that of a miniaturized (1020 cycles) 
be tage D4 


range filter providing high attenua- 
AV HN tion between voice and range fre- 
ee i. cee 


| | quencies. 
Peo 
pmb a Curves at the right are that of our 
: a miniaturized 90 and 150 cycle filters 
for glide path systems. 











Dimensions: 
(6173) 1-1/16 x 1% x 3”. 
(G174A) 1 x 14 x 24%”. 


UNITED TRANS FORMER CO. 


150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y. CABLES: “ARLAB” 






































































































































































































































































GLASS Silicone 
Rigid Tubing - - - 


Bobbins ------ 





For High 
TEMPERATURE 
Applications - - 


SPIRAL WOUND RIGID 
TUBING AND BOBBINS 
OF GLASS SILICONE. 


“NEW” by the makers of 


“Formed Insulation”. 


Quotations and Samples 
on request, or 
send drawings for quote. 


STEVENS 


PRODUCTS, Ine. 


86-88 MAIN STREET 
EAST ORANGE N. J. 


high electrical capacity. high sensitivity, 
single-pull, double-pull, double-brake 
and split-contactor arrangements, as 


well as models with magnetic blow-out 
and make-before-brake switching ele- 
ments, and with sealed construction. 
Micro Switch Div.. Minneapolis-Honey- 
well Regulator Co. 

No. 87, 


CUSTOM, STANDARD HIGH ALLOYS 
Illustrated 4-page brochure describes 
availability of all types of standard and 
custom-made alloys, including high- 
temperature, stainless steel, carbon 
steel, and special alloys. Available from 
stock are the more common low alloy 
and 300 and 400 series stainless steels. 
Text and illustrations show facilities, 
typical parts produced, and technical 
services available. Cannon-Muskegon 
Corp. 
No. 88, 


MOTORS, DRIVES—A-« and d-c¢ motors. 
selective speed drives. and generators, 
are the subject of an illustrated 4-page 
brochure. Data are provided on = a- 
single-phase and polyphase motors, in- 
cluding split-phase. capacitor, repul- 
sion start induction. squirrel cage in- 
duction, synchronous and wound-rotor 
types. Specifications are also provided 
for shunt, compound, and series d- 
motors. Additional listings describe 
gear motors rated from !, to 150 hp. 
speed drives, and a-c and d-c genera- 
tors. Century Electric Co. 
No. 89, 


WIRE AND CABLE —Application data 
and technical information on Flamenol 
wire and cable for machine tools, ap- 
pliances. and electric and other equip- 
ment are given in 12-page bulletin No. 
19-354. Data are also provided on oil- 
resistant wire. control-circuit cables, 
and related products. Flamenol ma- 
chine tool wire. which has a_ tensile 
strength of 15.000 psi and is acid and 
oil-resistant. meets JIC standards. Gen- 
eral Electric Co. 
No. 90, 


WORM GEAR SETS——Standard line ot 
worm gear sets, available in ratios from 
11. to 71. are described in an_ illus- 
trated 24-page catalog. Rating tables 
provide data on both input horsepower 
capacities and operating efficiency of 
available sets at some of the common 
input speeds. Useful selection data and 
other reference material are included. 
Foote Brothers Gear and Machine 
Corp. 
No. 91, 


STAINLESS STEEL WALL CHART— 
Over 20 different stainless steel alloys 
in the Martensitic. ferritic and austeni- 
tic groups are described in a_ wall 
chart 17 x 22 in. when fully opened 
and 814 x 11 in. when folded. Chemical 


ELECTRICAL 
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motor and 


generator 


PERFORMANCE 


with 


FLOWER 


BRUSH HOLDERS 








TANDEM 


for slip ring service 





TYPE 85-SK 


for stationary motors 
and generators 


There’s a reason for the claim: 
“maximum motor and generator 
performance” — long life for both 
Brush Holders and Brushes is 
built into the units with highest 
quality bronze castings, precision 
machining — proper designing. 


Known throughout industry for 
their enduring qualities, some of 
these units have lasted more than 
24 years, under critical operating 
conditions. High resistance to vi- 
bration and wear assures you, your 
FLOWER BRUSH HOLDER 
will not cause breakdowns in pro- 
duction. 

GET COMPLETE INFORMATION NOW! 


WRITE FOR CATALOG 4-M 


D. B. FLOWER MFG. CO. 





1217 Spring Garden Street, Phila, 23, Penne. 
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for AIR-HYDRAULIC CONTROLS 


Exe ou mnt ACTUAL SIZE 
Things! = ro 


Eliminates Interlocking 
Switches and Complicated 
Actuating Dogs 


Tem 
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LOWER COST, LOWER MAINTENANCE 


With Impulse Switches, fewer switches are necessary. 
Electro-Snap Impulse Switches are $12 to $25 cheaper 
than timers and other switches which can do the same 
job. Simplicity of controls makes maintenance easy. You 


SIMPLIFIES CIRCUITS don’t need engineers or electronic specialists. 
Only two Electro-Snap Impulse Switches and a double FASTER AUTOMATIC OPERATION 


solenoid valve are needed to automatically open and close Automatic machines can run faster because cycles can be 
the air vise on this drill press, for example. Work posi- more closely sequenced. There’s no delay due to timer 
tioned against Impulse Switch “a” closes vise by pulsing tolerances or extra machine motions to actuate interlock 
and momentarily energizing solenoid circuit “A”. Rais- switches. 

ing drill after use operates second Impulse Switch “b” to 


pulse solenoid circuit “B” and open vise. No interlock 
switches, timers or relays. TRY THIS NEW SWITCH $10° elt 
MORE DEPENDABLE CONTROL soda YOUR CONTROL JOB 


Troublesome one-way dogs can be eliminated. Special SEND YOUR STANDARD PURCHASE ORDER ain a 
. . n cost 
cams and long actuating travel are not required. No ised 


° P Ask for discounts on quantity purchase 
delicate adjustments. 


CAT tLGNHS On Period (or in. 
cree ees MODEL NO. Overtravel of plunger travel) 
Housing—Switch and actuating mechanism enclosed in 
diecast case. Splash-proof boot protects actu- ate Ags 
ator plunger. ES4-KM1 3/8 1/16 


Wire Outlet—Integral conduit boss with standard 12” 

—14 standard pipe thread. ES4-KM2 lean /g” 
Mounting—Two No. 8 screws through case. 
Copacity—UL rated at 10 amps, 125/250v AC. 
Pretravel 0.05”. 

Movement Differential 0.022”. 5 
Operating Force 31/2 Ibs. ES4-KM6 e 3/8” 


ES4-KM3 /4” 3/16” 


ELECTRO-SNAP SWITCH AND MFG. COMPANY 
4220 WEST LAKE STREET CHICAGO 24, ILLINOIS 
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Fluorocarbon Products, Inc. 
Division of 
UNITED STATES GASKET COMPANY 


Camden, 1, New Jersey 


B 
FABRICATORS OF (4s 


FLUOROCARBONS & OTHER PLASTICS 


Representatives in principal 
cities throughout the world 



















































composition and electrical and p 








sical 
properties are listed. together with 


ranges of mechanical properti: 


for 
cold-drawn wire in coils and spool- and 
cold-rolled strip in coils. Also ins ded 
is a functional selection chart lov 


Metal Div.. H. K. Porter Co., In 
No. 92, t 


SOCKET SCREWS—Bulletin 89% 
vides data on socket set screws 
screws, flat-head cap screws, shoulde 
screws, pipe plugs, and keys. Standard 
sizes range from No. 0 to 1 in., stocked 
in stainless steel and heat-treated alloy 
steel. Mutliple-Spline socket) serews. 


standard in sizes as small as No. 0) in 
alloy steel and stainless steel, are coy- 


ered in Bulletin 899. The Bristol Co 
No. 93, Re t 


SUBMINIATURE SWITCHES — Catalov 
No. 75, containing 12-pages, lists stand 
ard subminiature (single-pole, double- 
throw) basic switch as well as high 
temperature and turret — terminal 
versions. Also included are auxiliary 
actuators, single-hole bushing-mounting 
subminiature toggle switches, and 
panel-mounted pushbutton models. Ad 
ditional tvpes described include two 
new switch designs: the ISL 1 sub 
miniature slide switch, and a line of 
subminiature rotary select switches 
with from 2 to 8 basic switches. Micro 
Switch, Div. of Minneapolis-Honey well 
Regulator Co. 

No. 94, | 


METAL TUBING SELECTION GUIDE— 
Condensed into 8-pages is the informa 
tion required for the selection and ap 
plication of 46 principle analyses of 
tubing. grouped into 5. specifications 
stainless steel, nickel and nickel alloys 
carbon and alloy steels, beryllium cop- 
per and titanium. Included are short 
summaries of the principle properties 
of each analyses and its normal pro 
duction limits. Brietly described are 
seamless tubing (drawn from hollow 
tubes) and Weldrawn tubing (welded 
from strip and drawn), with complete 
specifications being provided. Superior 
Tube Co. 
No. 95, 









TRANSISTOR AND DIODE BASES— 
Miniature transistor and diode bases 
and closures are described in a 1-page 
data sheet. Available are Kovar bases 
compression-type bases and = closures 
transistor bases. and other types. Dat 
are provided on lead lengths, pin lay 
outs. eases and dimensions. Elect: 
Industries. 

No. 96 


METAL-PROTECTING FINISHES — |’ 
tective inorganic finishes, which cha: 
the structure and composition of me 
surfaces. forming a non-metallic 
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More POWER with Less Amps! 


erformance- ated 


FAN MOTORS 


HELP SOLVE YOUR LOAD AND 
POWER FACTOR PROBLEMS 


In air conditioning or ventilating equipment, you can 
reduce starting current, reduce running current and in- 
crease power factor with these new Century Fan Motors. 
They are Performance-Rated for air conditioning manufac- 
turers who are faced with new load and power factor prob- 
lems. Fan manufacturers find advantages in their short 
length, light weight, multi-speeds and easy reversibility. 


In your product and in your plant, Century Motors are 
Performance-Rated to fit your needs. For information, call 
your nearby Century Sales Office, or write us direct. 


Type C, Permanent Split Capacitor... round 
frame, single speed, reversible—also avail- 
able with cushion mounting. 


Type CM, Permanent Split Capacitor ... 
round frame, 2 or 3 speeds, all reversible— 
also available with cushion mounting. 


© 
erformance- ated 


1/8 to 400 H. P. CENTURY ELECTRIC COMPANY 


1806 Pine St., St. Lovis 3, Mo. * Offices and Stock Points in Principal Cities 


MARCH 1955 








TEST VOLTAGE 
PROBLEMS 


1/100 cps to 10 mc? 


Hewlett-Packard has 11 different oscillator models. 
Some are highly specialized, others are all-purpose 
instruments. Almost certainly, there’s a model to meet 
your exact requirements. All are precision instru- 
ments of highest quality. All embody the famous RC 
circuit pioneered by -bp-. Check the table below for 
the oscillator that can help you most. Then write us 
for complete operating and application details. 


Instrument Primary Uses 


Frequency range 


Output 





-hp- 200AB Audio tests 


-hp- 200CD 


-hp- 200T 


Audio and ultrasonic tests 





Interpolation, frequency measurements 


Telemetry, carrier current tests 


20 cps to 40 kc 1 wott/24.5 v $120.00 


Scpsto 600 kc [160 mw/20 v open circuit 


100 mw/10 v 


160 mw or 10 v/600 ohms 


6 cps to 6 ke 


250 cps to 100 ke 





High quality audio tests 


Low frequency measurements 


20 cps to 20 ke 


.01 cps to 1 ke 20 mw/10 v 465.004 





Low frequency measurements 


'/y cps to 50 ke 100 mw/10 v 365.004 





High power tests, gain measurements 


High quality, high accuracy audio tests 





20 cps to 20 kc 5 watts 440.004 





20 cps to 20 kc +15 dbm 





Carrier test oscillator 


50 cps to 500 kc 3 w/600 ohms 


hp- 650A Wide range video tests 10 cps to 10 mc 490.00 


“Available for rack mounting, $15.00 less. 


2 OF 11 DIFFERENT -hp- OSCILLATORS 


-hp- 200CD Audio Oscillator 


World standard for electronic or electrical 
measurements, now redesigned with wider 
range, lighter weight, smaller size. Use for 
any lab, field or production problem in sub- 
audio, audio, telephony, carrier, supersonic, 
telemetering or rf measurement fields. High- 
est stability, low distortion, constant output, 
no zero set while operating. With carrying 
strap, or for rack mounting. 


-hp- 202A Low Frequency 
Function Generator 


Compact, convenient, all-purpose source ot 
transient-free voltages between 1 100 cps 
and 1 kc. Provides distortion-free signals for 
vibration studies, servo applications, medical 
and geophysical work and other subsonic 
problems. Generates sine, square or triangu- 
lar waves. Output 30 volts balanced or single 
ended, 1% distortion, constant withie 0.2 db. 


Data subject to change without notice. Prices f.0.b. factory. 


WRITE TODAY FOR COMPLETE INFORMATION 


HEWLETT-PACKARD COMPANY 


2705E PAGE MILL ROAD + PALO ALTO, CALIFORNIA, U.S.A. 
SALES REPRESENTATIVES IN PRINCIPAL CITIES 


INSTRUMENTS FOR COMPLETE COVERAGE 


ELECTRICAL 


which is an integral part of the trected 
metal, are discussed in an illustrited 
brochure. Improved paint adhesion 
corrosion resistance are among ad 
tages the chemicals provide for al 
num. zinc and steel. Listed in a t 
are phosphatizing. rust-proofing and 
paint-bonding chemicals, together \ ith 
applicable military and federal speci- 
fications. American Chemical Paint (o 
No. 97, 


PREFORMS FOR HERMETIC SEALS— 


Custom-designed preforms tor 


glass 


hermetic seals. available in a variety 
of shapes and sizes, are described in an 
illustrated 16-page pamphlet, also pro- 
viding data on steatite multiforms fo 
heat-resisting and high-frequency in- 
sulators. Also described are new Formu- 
la 800 


metic sealing and other uses. Properties 


epoxy resin preforms for her- 

of products are described and company 

facilities shown. Mansol Ceramics Corp. 
No. 98, t 


PRECISION DIE-CASTINGS 
with high-speed. high-pressure equip 
ment, facilities for precision production 


Complete 


runs of aluminum and zine die castings 
provide custom services ranging from 
design engineering to completely ma- 

finished parts. Illustrated 
describes equipment = and 
shows such special-order parts as a 


chined and 


brochure 


chassis for a Signal Corps electronic 

equipment, a housing for a portable 

radio, and an aluminum tone-arm tor 

record changers. Admiral Die-Castings 

Div., Portable Electrical Tools. Inc. 
No. 99, 


R-F INTERFERENCE FILTERS—i went) 
two-page catalog reviews line of Type 
FSR r-f interference-suppression filters 
for use in screen rooms, induction heat- 
ing equipment, diathermy and similat 
units. Data on each filter are provided 
by means of cutaway view, graphs 
drawings and text. Accessories are de 
scribed and engineering reference matt 
rial included. Filtron Co., Ine. 
No. 100, 


TEFLON RODS—Four-page folder di 
scribes the physical properties ot two 
grades of Teflon available in rod form 
to fabricators of finished Teflon parts 
One grade is made from virgin Teflor 
powder, the other from 
Teflon. Data are provided on prope! 
and tolerances 


listed. The 


reprocessed 


ties, available sizes, 
Typical applications are 
Garlock Packing Co. 


No. 101, 


ALUMINUM BRONZES — 
of 18 grades of aluminum bronzes a! 
given in Technical Data Bullet 
15.100, which lists chemical compos 
tion, tensile and yield strengths, hat 
ness, and other properties. Suggest 


Propertie 
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Impossible in Powdered Metal? 


Not at PARKER 


This part—with projections in several planes, not to mention an 


PARKER 
SALES ENGINEERS 


CHICAGO 49, Ill 
Ollie J. Berger Company ¢ 2059 East 72 Street 


CINCINNATI, Ohio 

William H. Broxterman * 2174 Buck Street 
DETROIT 35, Mich. 

Hodgson-Geisler Co. ¢ 18917 James Couzens 
GIRARD, Penna. 

Daniel F.Marsh e 35 Chestnut Street 
KIRKWOOD 22, Mo 

Edward F. Higgins, Jr. ¢ 102 West Adams Street 
WILTON, Conn. 

Girard L. Palmer ¢ Belden Hill Road 
SYRACUSE, N. Y 

J.C. Palmer « 712 State Tower Bidg 


BELLEFONTE, Penna. 
Warren G. Olson « 420 East Linn Street 


(A) ~e- 
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1.D.-O.D. section—looked like an impossible job for powdered metal 
Yet Parker made it in one press operation—complete—to close tol 
erances and tight “specs’”—at relatively low cost. 

This unusual piece points up the advantages offered by Parker 
powdered metal processing. Tough cost problems of conventional cast 
ing and machining methods often can be solved. Tensile strength, 
ductility and impact resistance can be closely controlled to meet rigid 
specifications. Powdered metal constituents can be precisely and uni 
formly blended for a wide range of requirements. 

Parker’s experience and facilities in producing a wide variety of 
powdered metal parts have saved money—and solved problems—for 
many users. Your problem may be one that Parker can solve in like 


manner. Just call the nearest Parker sales engineer listed at the left 


Parker White Metal Company * 2153 McKinley Ave., Erie, Pa. 


POWDERED METAL PARTS 


= A R K = € ALUMINUM and ZINC 


die castings 








AMERICAN STEEL & WIRE DIV... OF 
U.S. STEEL*CORP 


CLEVELAND INSULATED WIRE CO 
COLLYER INSULATED WIRE CO 
CONTINENTAL WIRE CORP 
CORNISH WIRE CO 


aw a tee | 


Cts tara va 
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Lexel is the choice of the leading manufac- 7 ade abies 
UTC LM) ME LSUD 1 CsA 210 20 | 1 
Se CLM COSMO OTT Mme a1 Cam CTT si si Dp he ei ata 
OUIS-ALLIS CO 
Flame retardant. And Lexel permits wires to winnesota MINING & MFG 
be perfectly centered in a continuous helical Nationa carBon co 
tube keeping ihe insulation diameter at NEHRING ELECTRICAL wort 
MR UTIL LALA Oe e110 CU UT d LSI |) rr rrr eae al a 
laminated and plastic coated insulation . “ 
products to meet every special specification. pyope isi htt nies 
Whatever your insulation problem, write or rocksestos propucts cc 
call The Dobeckmun Company. WESTERN ELECTRIC CC 
WESTINGHOUSE ELECTRIC CO 


& EN 


Dobeckmun Company, Cleveland 1, Ohio + Berkeley 2, C 
Bennington and Wells River, Vermont 
Subsidiary: The Floyd A. Holes Co., Bedford and Madison, Ohio 


EUbb eda et ts! 
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Packs Big Switch Rating Into Small Switch Size 


Long famous for miniaturizing electrical controls, 
“Diamond H” now packs U. L. approved ratings up to 25A 
and 2 H.P. at 240 V. into a series of toggle and push button 
switches whose bases measure only ®!,,4” by -!30” by 1°44” 

For portable tools, panelboards, home workshop power 
tools, power amplifiers, light industrial machines, vacuum 
cleaners and similar applications demanding utmost reliability 
over long service life along with the smallest possible size, 
new Series 1400 switches are available in all standard ratings 
and up to 1% H.P. at 120 V., 2 H.P. at 240 V., and to 25 
amperes at 120 and 240 V., A.C. only. (Ratings to 30 A. on 
special order. ) 

A unique method of actuating the pivoted rocking arm of 
the contact mechanism by a specially insulated spring-loaded 
roller provides positive pressure in all positions and smooth 
action without lag or hesitation. Toggle switches available 
single pole, single throw (dummy terminals optional) and 
single pole, double throw (two and three position and 
momentary one or both sides). Push button switches single 
pole, off and on, and momentary double throw, no off. 


For complete details, write for Bulletin B6 


THE HART MANUFACTURING COMPANY 


211 BARTHOLOMEW AVE., HARTFORD, CONN 


applications are listed, along wit! 
vantages provided by the alloys 
scribed, available in centrifugal, px 
nent mold and sand castings. Ss 
grades are available in forgings 
wrought forms. WW Alloys, Ine.. 
of Fansteel Metallurgical Corp 
No. 102, 


CREATIVE PACKAGE DESIGN — |), 
signed to aid in specifying and eval 
ing corrugated packaging, illust: 
20-page publication outlines in step 
step procedure the development ola 
corrugated package from original bli 
print to finished box. Discussed are 
box and interior packaging constr 
tion, exterior printed design, as well as 
test methods for determining the pro- 
tective efhciency of packages. Also 
shown are 60 devices used by package 
engineers to protect equipment in the 
package. Hinde & Dauch. 
No. 103, | 


NYLON FASTENINGS—All-nylon fast- 
enings, half the weight of aluminum, 
are described in an illustrated —bro- 
chure, describing standard and special 
sizes of nylon machine screws and 
other fasteners, withstanding continu- 
ous temperatures up to 250 F and re- 
maining form-stable to 450 F. Typical 
is a flat-head machine screw weighing 
only 0.0025 oz. Anti-Corrosive Metal 
Products Co.. Ine. 
No. 104, | 


SYNCHRONOUS MOTORS — Complete 
with cutaway views and other illustra 
tions, 8-page catalog describes syn 
chronous motors for instrument and 
industrial control applications. Data 
are provided on Type 112, a standard 
synchronous model: Type 142, a clutch 
unit type: and Type 152, a dual motor 
Features of line include UL-approval 
high torque (30 in.-oz at 1 rpm), and 
totally enclosed precision gear trains 
R. W. Cramer Co.. Inc. 
No. 105, 


TEMPERATURE-INDICATING CON- 
TROLLER—U sing a thermistor as tli 
sensing element, Series 560 controll 

provides selective control (either Or 
off or proportional), and a respons 
differential adjustable down to 0.25 
per cent of scale (scale range 2 

600 KF). Complete specifications a1 

other data are provided on the devic« 
which is useful on plastics and oth 
equipment, as well as for ovens. labor 

tory and other applications. Fenwa 

Inc. 


No. 106 


LAMINATED ENGRAVING STOCK- 
Illustrated data sheet describes a fl 
ible laminated engraving stock, said 
be 62 per cent lighter than aluminu 
that can be cold-bent to any angle « 
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Examine the c 
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machines 


No doubt you too can save 

time —save materials — 

CUM HEM LOE eS 
me) Sites 


NATIONAL 


RETAINING RINGS 


There are literally thousands of places where down shafts to make shoulders. Redesign to 
retaining rings will save, ranging from sim- croove smaller shafts and housings and use 
ple applications on tools, toys, small parts these high-grade steel rings. 
and gadgets to complicated heavy duty en- Let our engineers consult with you. Send 
gines, large drill presses, ete., ete. today for folders. 

And in addition to this economy, they Don't pass up this opportunity to increase 


improve your products. It is wasteful to cut profits. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY ° MILWAUKEE 2, WISCONSIN, U. S. A. 


C22) kaa Che 
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Accurately made, Superior quality 


~GARLOCK 


O-RINGS 


Now stocked at all 
Garlock Branch Warehouses 


CONTACT THE GARLOCK 
BRANCH NEAREST YOU 


Baltimore, Md. 
Birmingham, Ala. 


New York, N. Y. 
Palmyra, N. Y. 
Philadelphia, Pa. 
Pittsburgh, Pa. 
Portland, Ore. 

Salt Lake City, Utah 
Son Francisco, Calif 
St. Louis, Mo. 
Seattle, Wash. 


Boston; Mass. 
Buffalo, N. Y. 
Chicago, lil. 
Cincinnati, Ohio 
Cleveland, Ohio 
Denver, Colo. 
Detroit, Mich. 
Houston, Texas Spokane, Wash. 
Los Angeles, Calif. Tulsa, Okla. 
New Orleans, La. 


Yes, now you can obtain Garlock 
O-Rings direct from our branch 
warehouse nearest you. Each of 
our warehouses stocks 70 durom- 
eter rubber O-Rings in all popular 
standard sizes. For you this re- 
duces delivery time to a minimum. 


You can rely on Garlock O- 
Rings, too. They’re made to Gar- 
lock’s rigid quality standards. This 
means O-Rings with precise tol- 
erances, a flash-free finish, and ut- 
most uniformity. 


For complete information, just 
contact your Garlock office or write 
for new O-Ring folder AD-148. 


THE GARLOCK PACKING COMPANY, 


IN CANADA 


Calgary, Alta. 
Hamilton, Ont. 


Toronto, Ont. 
Vancouver, B.C. 


Montreal, Que. Winnipeg, Man 


PALMYRA, NEW YORK x» 


in Canada: The Garlock Packing Company 
of Canada Ltd., ’ 


Toronto, Ont. eS d 
a 


~ GARLOCK 


5 


when heated. 


formed into intri: «te 
shapes. Suitable for instrument pai «ls 
and other applications, the mater 4), 
designate Gravoflex, is laminated jn 
layers of two contrasting colors an 

variety of combinations. Shatter-prio{ 
and moisture resistant, it can 
sheared. punched, stamped and 
bossed. Hermes Plastics Inc. 


No. 107, 


ALUMINUM MILL PRODUCTS—]|| 
trated 
condensed 


l6-page brochure describes 


form a line of alumin 
mill products. Included is 


wrought 


a compl 


aluminum _ alloy 


selecti 
guide. which outlines general prop 
ties of various aluminum metal prod 
ucts and lists 


their applications. 


casting alloy selection 
included. 


finishing 


guide also 

Methods of fabricating a 

briefly 

plained: available engineering services 

are discussed. Reynolds Metals Co 
No. 108, | t 


aluminum are 


SENSITIVE RELAYS—Series of da 
sheets contained in a file folder provid 
data on a wide range of sensitive re 
lays. including a miniature sensitiv: 
DPDT Type. Series 22, which is 

electromagnetic relay operating on d- 
coil signals at sensitivities ranging from 
22 to 100 milliwatts. Another 
the Series 5. is) an 


mode! 
electromagnet 
single-pull. double-throw relay with 

balanced armature suitable for a wid: 
from 0.5 mill 
watt to 2 watts. Other models are als 


range of adjustments 


described. Sigma Instruments, Ine. 


No. 109, 


CERAMIC COATINGS— Advantages pr 


vided by ceramic coatings and pores 


lain enamels include improved me 
ability to 
inhibit the oxidation of metals. Othe 


characteristics, 


chanical properties and 


including corrosion-r 
sistance. ability to withstand abrasio 
and high temperatures and other special 
conditions. can be provided by cerami 


coatings described in’ an illustrated 


brochure. Available are 


coatings to. 
high alloys. low alloys and mild steel 


as well as special-purpose  porcelai 


enamels for iron. steel and aluminun 
General Ceramics Corp. 


No. 110, | 


—————————$ $$$ 


vided on page 253 as a conveni- 


ence to the reader in obtaining 


Postcard return cards are pro | 
| 


New Components and Materials 
Literature for the Asking 


Feature Article Reprints 
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straight 
to the 
crucial 
point 


with Edison \\ 
Resistance 
Temperature 
Detectors 


EpIson Resistance 
Temperature Detec- 

tors probe hard-to- 

reach temperature haz- 

ard points — provide 
accurate temperature read- 
ings. Costly downtime and 
expensive maintenance drop 
when these sensitive elements 
are installed in bearings, oil 
lines, heating ducts and other 
trouble areas. A complete line of 
tip-sensitive and stem-sensitive 
models designed in the world- 
famous EpIson Laboratory 
meets the needs of specific 
applications. 


Outstanding features: 


maximum accuracy — all stem-sensitive de- 
tectors are inspected to a resistance 
tolerance of +0.5%; tip-sensitive to 
+1.0%. 


> rapid response—all stem-sensitive detectors 
will respond within 2 seconds when im- 
mersed in an agitated water bath; tip- 
sensitive within 5 seconds. 


no_measurable drift — hermetically sealed 
detectors show less than 0.05% resistance 
calibration error over a five-year period. 


insensitive to voltage variations — due to 
design for use in bridge circuits. 
low installation & maintenance cost— absence 


of moving parts and hermetic sealing 
nean ease of maintenance and reduced 
cost of installation. 


Write to EpISON today tor 
further details on these 
superior temperature detectors. 


Q Edison. 


A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


Thomas A.Edison 


NCORPORATEO 


INSTRUMENT DIVISION 


53 LAKESIDE AVENUE 
WEST ORANGE, NEW JERSEY 


Associations 


Pittsburgh Recommended for 
New Engineering Societies Center 


\ recommendation that the head- 
quarters of the Engineering Societies 
should be moved to Pittsburgh has 
been made by a special committee of 
representatives of five engineering so- 
cieties studying the question of relocat- 
ing the Engineering Societies Building. 
now at 33 West 39 St., New York. 
The present building has outgrown its 
capacity to handle operations of the 
member engineering societies. 

The report follows a committee study 
of proposed locations in New York. 
Philadelphia, Pittsburgh, and Chicago. 

The committee. composed of past 
presidents of the Civil, Mining Mechan- 
ical, Electrical and Chemical engineer- 
ing societies, also recommended that 
“the four founder societies liquidate the 
United Engineering Trustees and join 
with the American Institute of Chemi- 
cal Engineers in the formation of a 
new corporation to build, operate and 
maintain the new engineering center.” 

In a later statement issued by the 
United Engineering Trustees, Inc.. 
James L. Head. president, pointed out 
that the “recommendation of the Five 
Presidents dated Feb. 2. 1955, was 
evidentally based largely on the finan- 
cial assistance offered in Pittsburgh for 
a building located in that area. The 
Trustees of UET are now investigating 
the financial assistance which may be 
forthcoming for a new building located 
elsewhere. It is our recommendation 
that all action by the Founder Societies 
concerning the location of the new 
building be withheld until our financial 
assistance study has been completed.” 

Reasons why the engineering center 
should be located in Chicago, mean- 
while, have been presented in a 
brochure advocating the selection of 
Chicago. Savings of at least $2.470.000 
in the cost of building construction 
and $235,000 in annual operating ex- 
penses are stressed. Convenience of a 
centralized national location and avail- 
ability of a choice site are among the 
eight major reasons outlined in_ the 


booklet. 


Conference on Electrical Utilization 
of Aluminum Scheduled for March 


sponsored by the AIEE 
Power Division Committee and the 
Pittsburgh section of the AIEE, the 
first National Conference on the Elec- 
trical Utilization of Aluminum will be 


Jointly 


held March 15-17, Hotel William P 
Pittsburgh, Pa. 

Purpose of the Conference i: 
provide an opportunity for the pres« 
tion of papers and discussions on 
use of aluminum in conductors d 
cables. and as a mechanical and strix 
tural component in electrical equipment 
and circuits. 

In the session on Transformers 
papers will be presented on such sub. 
jects as “Means of Connecting Alumi- 
num Conductors,” by W. A. Barnes 
Utica Drop Forge and Tool Corp 
and “Aluminum Windings for Dry 
Type Power Transformers,” by E. \ 
Tipton. Westinghouse Electric Corp 

Papers scheduled for the session 
rotating machinery include: “Use of 
Aluminum in Fractional Horsepower 
Motors.” by D. J. Harbour. General 
Electric Co.: “Aluminum = Bearings” 
and “Die Cast Rotors Finishing Treat- 
ments,” by R. E. King. Robbins and 
Myers, Inc. 

“General Utilization of Aluminum for 
Electrical \ppliances.” will be the sub- 
ject of a paper to be delivered by E. W 
Mason. Aluminum Company of Amer- 
ica at the session on General Applica- 
tions and Communications. At the 
same session J. O. Geissbuhler, General 
Electric Co... will discuss “The New 
Look in Lamp Bases.” 

Other sessions of the Conference will 
be devoted to transformers, regulators 
and reactors; switch gear: insulated 
conductors and switch gear: transmis 
sion and distribution. 

Conference proceedings, including all 
the papers and formerly written dis 
cussions. will be published in book 
form at $3.50 per copy. The proce 
ings may be ordered in advance. 
which case the combined price 
registration and the Proceedings 
$5.50. if ordered before March 

Additional information may be o 


tained from E. W. 


Electric Co.. 53 
22. Pa. 


o 
( 
‘ 


Brewer, Genet 


» Smithfield St.. Pitts 
burgh 


Eta Kappa Nu Issues 
Commemorative Booklet 


To commemorate its 50th anniversa 
Eta Kappa Nu Association, honor 
ciety of the electrical engineering | 
fession. has issued a_ booklet, “| 
Golden Years.” 

Text and illustrations trace its ea 
growth and describes its subseque 
expansion to 56 college chapters. th 
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KEEPS GROWING WITH ITS CUSTOMERS 


Reversing Hot Mill 


Newport continues to expand and im- New Cold Mill 
prove its own facilities to match the 
amazing industrial development through- 
out the Middle West and South. Heavier, 
more precise hot mill facilities and an 
entirely new cold mill are but two 
examples. And with addition of facilities, 
more and better products become avail- 
able. Our central location permits prompt 
and economical delivery by rail, truck or 
barge. Let us give you further facts 
about the benefits you can find at 
Newport Steel. 


PRODUCTS OF 
NEWPORT STEEL 


Cold-Rolled Sheets 
Hot-Rolled Steel in Coil 
Hot-Rolled Pickled Steel in Coil 
Hot-Rolled Sheets 
Hot-Rolled Pickled Sheets 
Galvanized Sheets 
Galvannealed Sheets 
Colorbond Sheets 
Electrical Sheets 

Alloy Sheets and Plates 
Electric Weld Line Pipe 
Roofing and Siding 


Electric Furnaces 


ECONOMICAL WATERAIL DELIVERY 


Eave Trough and Conductor Pipe 


Culverts 


CORPORATION 


NEWPORT, KENTUCKY 


| 
\ x 
YOUR CONFIDENCE tS JUSTIFIED WHERE THIS FLAG FLIES \ \ A SUBSIDIARY OF MERRITT-CHAPMAN & SCOTT CORPORATION 
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ISCONSIN 
Porcelain Co. 


MAKES CERAMICS THAT 
MEET YOUR EXACT 
SPECIFICATIONS. 


Through the years Wisconsin Porce- 
lain Co. has consistently demonstrated 
its ability to make ceramic parts to 
exacting requirements. That’s why so 
many leading manufacturers rely en- 
tirely on us when porcelain, refractory 
Of steatite parts must meet the highest 
standards of accuracy. 


Wisconsin ceramic parts comply with 
your specifications, hence are especially 
well adapted to semiautomatic or 
automatic processes. 


Fast service and ‘kept’ delivery 
promises are assured by a modern and 
completely sprinkled fireproof plant. 


The engineering know-how and 
wide experience we have acquired by 
serving the Electronic and Electrical 
Industries since 1919 is available to 
you. 


Send us a sample or sketch and tell 
us your requirements. We will be 
glad to quote prices and delivery. 


WISCONSIN 
PORCELAIN CO. 


115 Market St. 
Sun Prairie, Wisconsin 


Calendar of Meetings 


March 1-3—Joint Western Com- 
puter Conference and Exhibit; co 
sponsored by the IRE, AIEE, and 
Association for Computing Machin- 
ery, Statler Hotel, Los Angeles. 


March 9-11—Third National Sym- 
posium on Electromagnetic Relays: 
Oklahoma A & M College, Still- 
water, Okla. 


Mareh 15-17—Ltilization of Alu- 
minum Conference; American Insti 
tute of Electrical Engineers, William 
Penn Hotel, Pittsburgh. 


March 21-24—Annual Convention 
and Radio Engineering Show: In- 
stitute of Radio Engineers, Waldorf- 
Astoria and Kingsbridge 


New York. 


Armory. 


March 28-29 — Conference — on 
Electrical Cranes; Subcommittee on 
Material Handling, AIEE, Hotel 
Cleveland, Cleveland. 


March 28-April 1—Ninth Western 
Metal Exposition and 
American Society for 


Congress. 
Metals and 
Pan-Pacifie 
Auditorium and Hotel Congress, Lo- 
Angeles. 


cooperating societies, 


April 6—National Machine Confer- 
ence, co-sponsored by the Machine 
Design Division and the Metropoli 
tan Section, American Society of 
Gould Stu- 
Heights 
Campus, New York University. 


Mechanical Engineers, 


dent Center, University 


April 13-15—Tenth Annual Meet- 
ing and Lubrication Exhibit; Ameri 
can Society of Lubrication Engi 
neers; Hotel Sherman, Chicago. 


April 15-16—Ninth Annual Spring 


Technical Conference; Cincinnati 


branches of Eta Chapter, and 12 alumni 
chapters. 

Included is a biography of Maurice 
L. Carr, to whom the Society owes its 
birth, as well as illustrations and bio- 
graphical details concerning past presi- 
dents and Award winners. 

The Association was founded at the 
University of Illinois, Oct. 28, 1904 for 
closer cooperation among students and 
others in the profession who by their 
attainments in college or in practice 
manifest exceptional interest and mark- 
ed ability in electrical engineering. 


ELECTRICAL 


Section of IRE, Engineering Society 
Building, Cincinnati. 


April 16-17—Semiannual Meeting: 
Packaging 
ers Institute, Palmer House, Chi 


Machinery Manufactur 


cago. 


April 27-29 — Seventh 
Technical 
Institute of Radio Engineers, Hotel 
Westward Ho, Phoenix, Ariz. 


Regional 
Conference and Show: 


May 7-15—Annual Meeting and 
Conference: The Society of the Plas 
tics Industry, Ine., Cruise on “Queen 
of Bermuda.” 


May 10-11—Electric Heating Con 
ference: the American Institute of 
Electrical Engineers, LaSalle Hotel, 
( hicago, 


May 10-12—Annual Meeting and 
Metal Powders Show; Metal Pow- 
der Association, Bellevue-Stratford 


Hotel, Philadelphia. 


May 18-20—National Telemetering 
Conference and Exhibit; co-spon 
sored by the IRE, ATEE, TAS, and 
ISA, Hotel Morrison, ¢ hicago. 


May 19-21—Global 


tions Conference; 


Communica 
Armed Forces 
Communications Association, Hotel 
Commodore, New York. 


May 23-24 — Appliance Technical 
Conference; Subcommittee on do 


mestic appliances, ALEE, Hotel Hol 
lenden, Cleveland Ohio. 


May 26-27—1955 Electronic Com 
ponents Conference, 


Hotel. Los Angeles. 


Ambassador 


May 3l-June 3—Design Engineer 
ing Show, Convention Hall, Phila 
del phia. 


William Dubilier Honored for 
Professional Achievements 

Recipient of the First Annual Awar 
of the Gano Dunn medal, Awarded 
by the Cooper Union Alumni Associa 
tion, was William Dubilier. founder o 
Cornell-Dubilier Electric Corp., Sout! 
Plainfield. N. J. 

Established this year. the medal wil 
be awarded annually to an alumnus o 
the Cooper Union for outstanding pro 
fessional achievements. Mr. Dubiliet 
who received the award at the College’ 
annual Founders Day Dinner, Feb. 12 
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Rubber in the right hands 





wonders! 


AVAIL YOURSELF OF THE SKILL, ENGINEERING ADVICE, SPECIAL COMPOUNDS 
AND PRECISION MOLDING OF UNITED STATES RUBBER COMPANY. 


* A maker of milking inflations picked ‘’U.S.’’ molded rubber—because of its flexing characteristics | 
(up to 400 hours in a flexing cycle test—where normal requirement is a 100 hour test.) 





* A utility company selected “U.S.‘’ molded rubber cable joints because “‘U.S.’’ could fabricate an 
entirely uniform wall thickness in an extremely complex design. The high dielectric resistant compound | 
provides top safety. 
* A lawn mower manufacturer cut labor time of treading from 7 minutes to 49 seconds—just by speci- 
fying “U.S.” molded-drive roller rubbers. 


These are only a few of the hundreds of appli- 
cations wherein U.S. Rubber’s molded rubber 
works wonders. In the hands of “U.S.” tech- 
nicians, molded rubber becomes a basic 
material that will do jobs no other material 
can do. “U.S.” research stockpiles, nation- 
wide facilities and laboratories are joined with 


“U.S.” experts in tackling any molded rubber 
goods problem quickly—and from every 
angle. Let “U.S.” show you what it can do 
with molded rubber. 

Get in touch with United States Rubber 
Company’s Molding and Extrusions Depart- 






ment through address below. | 
RUBBER | 











“U.S.” Research perfects it...°U.S.” Production builds it ...U.S. Industry depends on it. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION ¢« ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose « Belting « Expansion Joints « Rubber-to-metal Products « Oil Field Specialties « Plastic Pipe and Fittings « Grinding Wheels « Packings « Tapes 
Molded and Extruded Rubber and Plastic Products ¢ Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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---use Heinemann Breakers! 


they’re fool-proof 





Send for your copy of Bulletin 201... 
the Heinemann Circuit Breaker Engineering Guide 


HEINEMANN ELECTRIC CO., 99 PLUM STREET, TRENTON 2, N. J. 
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was honored for his inventions ind 
the development of high-voltage ca. 
pacitors, the results of experiments ip 
1910 to improve the Leyden jar. Holder 
of more than 400 patents, Mr. Dubilie; 
has been honored both here 

abroad for his scientific and pri 


nd 


sional accomplishments. 


AIEE Sponsors Three-Day Farm 
Electrification Conference 


\ conference on fa 
electrification will be held by the 
(American Institute of Electrical Ep. 
gineers, March 8-10, at the Hotel Mo: 
rison, Chicago. The meeting is sponsored 
by the AIEE Farm Electrification 
Subcommittee and the Chicago Seetio 
of the Institute. 

lypical of the papers to be deliver 
are: “Single Phase Motors for Fa: 
\pplication.” by B. P. Hess, Westing 
house Electric Corp. S. A. Brow 
Brown Brockmeyer Co... and G. [) 
Tobias. General Electric Co.: “Analy 
sis of Single Phase to Three Phas 


Static Phase Convertors.” by J. ( 








three-day 


Hogan. University of Missouri; and 
“Proper Grounding of Equipment o1 
the Farm.” by N. E. 


Hydro Electric Power Commission 


Macpherson, the 


Ontario, Canada. 

Other specialists will discuss the 
future of farm electrification, electrical 
standards for the farm, and_ related 
topics. 


Society of Plastics Engineers 
Elects Officers 





At its llth National Technical Con 
ference. held at Atlantic City, N. J 
Jan. 19-21. the Society of Plastics En 


gineers elected as president Frank \ 


Reinhart. Chief. Organic Plastics sec- 


tion, National Bureau of Standards 
\s vice president, the Society chose 
Ernest P. Moslo. president, Moslo Ma 
chinery Co., 


Nathan. Atlas Plastics, Inc., Buffalo 


Cleveland. Haiman_ 5S. 














N. Y.. was elected treasurer, and Jules 


W. Lindau. Ill. Southern Plastics, In: 


Columbus. S. C.. was elected secretary 





Product Consideration in Machine 
Design—Conference Theme 


\{ national Machine Design Confe 


ence will be held at the New York 


University College of  Engineerin; 
\pril 6. as part of the observance « 
the College’s Centennial Year. 


Co-sponsored by the Machine Desig 


Division and the Metropolitan Section 


of the American Society of Mechanic: 
Engineers. the Conference will featur 
papers by authorities drawn from i 
dustry. 

Panel discussions will be held on 


program of papers that includes: “Pr 
duction Consideration in Machine D: 


Allen, Westinghou: 


sign.” by W. C. 








il 
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4 motor 


for its job 


will out-perform a “standard” 


Special Purpose 
Extended Bearing Motor 


cn 
Power Transmitter 
(Clutch-Brake Motor) 


Special Purpose 
Vertical Motor 


No standard motor can hope to match performance with 
a motor custom designed to meet unique requirements. 


That’s why Diehl lays so much emphasis on custom con- 
struction . . . why, through the years, it has geared its 
abilities and its facilities, its design, engineering and 
manufacturing functions for maximum cooperation with 
its customers ... whatever the application. 


Electrical Division of THE SINGER MANUFACTURING COMPANY 
Finderne Plant, SOMERVILLE, N. J. 
Please send me the following bulletins: 
New Type “D” Motor Bulletin No.EM-3304 


- Consolidated Catalog & Price List No. EM-3310 
custom-tailored motors can: 


Cut costs »« Save space - Reduce weight + Improve safety 
Simplify design +» Speed production + Improve appearance 


Name 
Company 


When you want a fast, thorough answer to an unusual 
motor problem it will pay you to consult Diehl. Name 
your conditions ... Diehl will design and build to match. 


Street 


SCOOS SSO ee RHEE HEE Ee we 
to SRO R SEES SEES SS SEB EE SEESSEESSSeTee 


(INTEGRAL AND FRACTIONAL HORSEPOWER MOTORS ARE AVAILABLE IN A WIDE RANGE OF TYPES AND SIZES 
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Electric Corp.: “Designing for Produe. 
tion—lIts Importance e. Its Problem, ind 
Suggested Solutions.” by J. H. Conard, 
Chandler-Evans Div.. Niles  Benvent. 
Pont Co.: and “Production Consid-ra- 
tions in Machine Design With Par 

lar Reference to Such Products as 
Bearings.” by Henry Michelsen. 
Departure Division, General Mi 
Corp. 





Other topics to be discussed inc] 
“Mechanizing Machine Tools For 
versified Production.” by B. D. Sm 
International Harvester Co. and “P 
duction Considerations in Design.” 
W. C. Cadwell. Caterpillar Tractor Co 


A 7 R Vv / 4 E } F In all. seven papers will be present: [ 


AIEE To Sponsor Conference on 
TO USERS OF COMPRESSION . 


Electrical Overhead Cranes 


NM 0 i ) E ) | Sponsored by the Materials Han. 


a dling Subcommittee of the ATEE Gen. 
"4 i fy S i} | C . eral Industry Application Committee. 
' a Technical Conference on Electrical 
PT des Overhead — ee — 
TRENTON, NEW JERSEY 3 i war’ a . and, Cleveland. Lio 
Eleven papers will be presented in 
a program covering overhead traveling 
cranes, grab buckets. and crane col 
lector systems. 
Problems in design. application and 
Facts and Photos to hel Ou select operation will be considered in’ such 
p y papers as: “Industry Applicational Re- 
quirements.” by Edgar C. Rice, The 
® Noble Co.: “Control of Grab Bucket 
a reliable source of Cranes in Industry.” by A. H. Myles. 
The Electric Controller and Mfg. Co.: 
and “Safety Aspects of Sliding Con- 


« ductor Systems with Comments on Rail 

Custom Molded Plastics and Shoe Materials.” by H. Y. 
Mageoch. Electric Service Mfg. Co. 

Chairman of the session on Overhead 

Traveling Cranes is E. J. Sohn. Bedford 


Foundry and machine Co.. Inc. F. M. 





lake a look at the complete picture of K & J service from en- 


‘ ; ; ; Beat ‘ Blum. Harnischfeger Corp.. will pre- 
gineering and mold making to molding and finishing. You'll ‘ 4 : Be: 
; ; , side over the session on Grab Bucket 


find us a wholly integrated organization. independent of outside Cranes. while similar duties will he 
al ! performed by R. E. Stephan. Dravo 
sources, except for materials—a factor which contributes to Corp.. for the session on Crane Col- 


custom molded plastics at low cost. You have the call on our lector Systems. 


skill. experience and facilities which help you get maximum Hooven Nominated for 
AIEE Presidency 


At the five-day Winter General Meet- 


ing of the American Institute of Ele 


value from every dollar invested. We'll be glad to show you how 
K & J service works to your advantage. Consult one of our 


representatives or write us direct. trical Engineers. held recently in New 
York. M. D. Hooven. Public Service 

Electric and Gas Co.. Newark. N. J. 

Write jor Booklet on your letterhead was nominated as 1955-56 president. 

Mr. Hooven. who was graduated from 


Bucknell University. has been active 


KUHN & JACOB MOLDING & TOOL co. in Institute affairs for many years. 


He was named a Fellow in 1944 ar 
1204 SOUTHARD STREET, TRENTON &, N. J. has served as a vice president. directo 
and as chairman of the New Yor 
CONTACT THE S. C. Ullman, 55 W. 42nd St., New York, N.Y. Section. 
Telephone—Penn 6-0346 . ; 
KaJ i ace ae cae Mr. Hooven is an authority on powe 
m. T. yler, Box , Stratford, Conn. and has made im . ih o 
: 3 é as é portant contribute 

REPRESENTATIVE Telephone—Bridgeport 7-4293 


wm. A. Chal c ciate ane in the sphere of communicatio 
m. ° Giverus, Carson oad, rrin ° we . . 4 
NEAREST YOU Telephone 1-3170J2 on through the framework of the NEL \- 
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Design Simplicity — 
Key to Trouble-Free Operation 


A “look inside" the Type 230 Interval 
Timer illustrates how design simplicity 
and precision workmanship contribute 


to trouble-free performance. 


For example, the friction clutch assembly shown at left has 
few operating parts, yet is highly efficient. All friction forces are 
held internally within the clutch. No force is exerted either up 
or down to cause unnecessary load on the motor. The clutch 
essentially ‘‘floats’’ in the timer, thus minimizing wear, increasing 


reliability, and contributing to long motor and timer life. 


Every component of every Cramer timer has been designed 
for simplicity, accuracy and operating dependability. For the 


complete story on interval timers, write for Bulletin PB-210. 


SPECIALISTS #N TIME CONTROL 


The R. W. CRAMER CO., Yue. 


BOX 8, CENTERBROOK, CONNECTICUT 
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Bell System Development and Rese. rch 
Joint Subcommittee and other govy-rp. 
~ mental and industry committees. 

electric resistance allo s ' \ \ Balloting will be conducted by mail. 

y “ et with results being announced at the 

Summer General Meeting, at Swainp.- 

scott, Mass., next June. Term of oilice 
will begin on Aug. 1. 


because... 


National Telemetering Conference 
Formulating Plans For Chicago Meeting 


The Annual National Telemete: 
Conference and Exhibit has now be« 
scheduled for May 18-20, at the Hi 
Morrison, Chicago. It will be sponsor 
by the IRE, AIEE, IAS (Institute 
\eronautical Sciences) and ISA. 

The program, plans for which 
now being formulated, will cover mn 
developments in components for tel 
metering: declassified developments 
remote control of missiles and pilotless 
aircraft: remote control in industry and 
business: and instruments for flight 
testing of aircraft. 

Conrad H. Hoeppner. W. L. Maxson 
Co., 460 West 34 St.. New York 1, 
is chairman of the program committee. 
Kipling Adams, General Radio Co.. 
920 South Ave.. Chicago 5, is organiz- 





ing exhibits by manufacturers of Tele- 
metering and Associated Equipment 


. Harry A. Kuljian Selected 
resistivity is high — 812 to 872 ohms per circular mil foot “Engineer of 1954” 


at 20°C. Less wire used. Harry A. Kuljian, president of the 


lighter weight (more feet per pound), and per pound price Kuljian Corporation, Philadelphia, has 
itself is low. been nominated by the “Engineers 


e , 22 ’ . —a?? : > Ss 
total savings up to 50%. Week Committee” of the Pennsylvania 


Society of Professional Engineers as 
, 
for supported elements use Kanthal... the “Engineer of 1954.” 


long life in appliances, furnaces (air and neutral atmospheres), Mr. Kuljian was cited for outstand- 
ignition systems, relays. .. . Thermocouple protection tubes. ing engineering achievements as a 
KANTHAL D & DS — 1150°C (2102°F) KANTHAL A — 1300°C (2372°F) consultant, designer, and engineer- 
(DS — Higher Creep Strength) KANTHAL Al — 1350°C (2462°F) builder. Entering America at the age 
one . ee ° . ( \ i : lie as rise the 
for stability in precision equipment and resistors .. . ol 1 ; Ir ee has risen at ; 
y ts . . . presidency of his own company, which 
use KANTHAL DR . . . its temperature coefficient is low ‘ . P ' 
, é : ranks among the top firms in the field 

(+.00002°C between —50° and +150°C), and it has a low 
thermal EMF to copper. Fine gages available, all types of insu- 

lation. 


of industrial research and engineering 
Holding degrees in both electrical 
and mechanical engineering, Mr. Kul- 
for temperatures up to 3000°F jian was recently awarded an honorar\ 
3 ss : ue s degree of Doctor of Engineering by 

use KANTHAL SUPER II, a revolutionary sintered metal fur- S ' 


Drexel Institute in recognition of “his 
nace alloy. Long life, no aging, fewer controls. lanes teteaiilainet Anteeeit tn enalienisinn 


save 12% on nickel-chromium elements education, an inevitable consequencé 
Use NIKROTHAL 8 (80/20) and 6 (60/16) ... recommended of his signal success in his profession 
for suspended elements in appliances, furnaces (reducing atmos- si ee tneuai 
pheres), rheostats. Highest quality. anette Sas Aagetes 
for Spring Meeting 
Ask for KANTHAL free descriptive literature. Check | The Society for Experimental Stres 
your choices below. Clip and mail today. Analysis has scheduled its 1955 Spri 


(1) KANTHAL HANDBOOK — 116 pages containing | Meeting for Apr. 27-29, at the Hot 


etre 
physical data necessary for designing electrical Statler, Los Angeles. 


THE Tay ave equipment with Kanthal resistance alloys. ea a 
, . > ormation egaraing 1e eeting 
eee ene may be obtained from Dr. W. M. Mui 

fore}'S-20)'e: Belek. @ (|) KANTHAL SUPER II BOOKLET. 


ray, secretary-treasurer, Society 
3 AMELIA PLACE, NAME___ tinal . seer Experimental Stress Analysis, P. 


TERETE POSITION i Box 168 Central Square Station, Ca 
Write on, or attach to, your Company stationery gee bridge 39, Mass. 


ELECTRICAL MANUFACTURING 





0 BA Te 
CORPORATION 


—_— 


Silastic Insulates Inductor Coil in 
High Temperature Electronic Unit 


Washers fabricated from Silastic*, the Dow 
Corning silicone rubber, are major com- 
ponents in the new high-Q toroidal inductor 
developed by Vector Manufacturing Co. 
Used to insulate the unit's 
doughnut coil from the case, Silastic also 
heat-stable resilient cushion 
against physical shock. Tests indicate the 
Silastic washers retain their original excel- 
lent dielectric and physical properties after 
prolonged exposure to operating tempera- 
tures of 400 F. 


of Houston. 


provides a 


vilicone News 


FOR DESIGN ENGINEERS 


No. 14 


G™ DOW CORNING SILICONES HELP DESIGN ENGINEERS 
REDUCE MAINTENANCE PROBLEMS IN NEW MACHINES 


Vector also makes use of the scrap Silastic 
left after the washers are stamped from 
sheet stock. They use the ground-up scrap 
to fill voids within the inductor case. 
Firmly packed, the macerated Silastic 
further cushions the coil; holds it securely 
in position; eliminates the need for support- 
ing frames or braces. Because Silastic has 
a high order of thermal conductivity, the 
washers and packing also help to dissipate 
heat generated in the coil. No. 137 


New Silicone Varnish Improves 


Syikyd* 1400, a new modified silicone 
dipping and impregnating varnish, makes 
possible the production of more durable, 
more reliable Class B electrical equipment. 
Highly resistant to heat, it also has excellent 
bond strength and outstanding resistance 
to moisture, oil and degreasing solvents. 


Accelerated life testing in our motor test 
laboratory indicates that the insulating life 
expectancy of Sylkyd 1400 at a _ hottest 
spot temperature of 130 C is 25 to 50 times 
that of Class B varnishes. As shown in 
the graph, the dielectric life of this new 
varnish approaches that of straight silicone 
(Class H) varnishes. (Cont. pg. 2) 


REG .S. PAT. OFF 


| In building a machine to meet high speed 
| production requirements, the 
| Drying Machinery Co. of Philadelphia 
makes good use of three Dow Corning 
silicone products. 


National 


Designed to be the 
fastest and most efficient festoon-type tex- 
tile dryer and curing oven ever developed, 
the fully automatic “Model G” has an 
evaporative capacity of 16,000 pounds of 
water per hour. Speeds range up to 160 
yards per minute per strand. 


Much of this 
new dryer is due to operation at tempera- 


the increased capacity of 


Performance of Class B Machines 


— | -— F 
\ \\ \ 


al 


t 


+ 
+ 
t 


ORGANIC —~\ 


Dielectric Lite, Hours 


DIELECTRIC LIFE 
OF VARNISHES 


150 


Temperature 


tures up to 450 F. But in developing the 
unit, National designers found that such 
high operating temperatures presented 
problems not previously encountered. The 
wooden festoon-supporting poles or rollers 
used in ovens of this type, splintered and 
Sim- 
ilarly, at 450 F, organic greases have very 
limited life and the prospect of frequent 


charred after a few weeks’ service. 


bearing failures in an otherwise expertly 
designed machine could not be tolerated. 

the roller problem by 
installing heat resistant, lightweight poles 
molded of a 


National solved 
resin-mineral com- 
position. To prevent any possible moisture 
absorption a...’ to provide a better gripping 
surface, the poles are coated with Silastic 
the Dow Corning silicone rubber. 


silicone 


The rollers last indefinitely, but the grip- 
ping surface should be renewed after 6 to 
12. months’ National 
a Silastic compound 
applied and cured without 
removing the poles from the dryer. 


service. furnishes 
their customers with 


that is easily 


The lubrication problem was easily solved 
with Dow Corning 41 Grease. 


the eight 


Packed into 
flange-type ball bearings in the 
this heat-stable silicone 
keeps bearings rolling at 
Operating temperatures 
without relubrication. 


conveyor 
lubricant 
mum 


system, 
maxi- 
for years 


Con peg 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 
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DOW CORNING 
PUBLICATIONS 

ON NEW 

DEVELOPMENTS = 
AND TECHNICAL (@._ 
DATA... 


“What's a Silicone?”is the title of a 32 page 
booklet which answers that often asked question 
in semi-technical terms. Indexed and illustrated, 
this booklet has earned an international repu- 
tation as the most interesting and informative 
description of silicones ever published. No. 141 


New Silastic Data Sheet describes the properties 
of parts fabricated of various Silastic stocks and 
pastes. Includes all stocks now available in 
commercial quantities and lists typical properties 
of each. Users say this is an unusually conven- 
ient reference guide for the selection and use 
of silicone rubber parts. No. 142 


. 


Hot off the press, new 8 page brochure on Dow 
Corning 41 Grease contains basic data on 
properties and applications. Features perform- 
ance data in the form of case histories on savings 
in relubrication schedules, replacement and 
maintenance costs realized in a variety of high 
temperature, low speed applications including 
oven conveyor bearings, dolly wheels, injection 
valves and turbine governors. No. 143 


fe 


Dow Corning 55 Pneumatic Grease provides 
dynamic lubrication between rubber and parts 
in pneumatic systems; meets Specification MIL-L- 
4343A. Serviceable over a wide temperature 
range, and oxidation resistant, it shows superior 
lubricity over other silicone greases with certain 
metal combinations. No. 144 


* 
Recently revised 


silicone (Class H 
available. 


listing of manufacturers of 
insulating components is now 
Designers and builders of electric 
machines and electronic equipment may want to 
refer to these Sources of Supply. No. 145 


New 1955 Reference Guide to Dow Corning 
silicone products gives in 8 pages a brief but 
comprehensive summary of the properties and 
applications for the silicone products that are 
most widely used. Products are indexed by type 
of application. With increasing effort devoted 
to product improvement and cost reduction, such 
a reference guide to this remarkably stable 
group of engineering materials becomes increas- 
ingly important to design, production and 
maintenance engineers. No. 146 


Dow Corning Corporation, Dept. 4503, Midland, Michigan 


Please send me: 137 138 139 140 141 
142 143 144 145 146 
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_ SILICONE PAINT ON SPACE HEATERS 


icone News 


GIVES DURABLE, -HIGH STYLE FINISH 


The trend to light, 


natural finish furni- 
ture has created a 


demand for home 
heaters that comple- 
ment furniture. 
To meet the demand, 
Duo-Therm of Lan- 
sing, Michigan, a lead- 
ing manufacturer of 
space heaters, offers 
a “platinum” finish 
which is achieved by 
applying an off-white 
veiling over a 
tan 


such 


light 
modified 
silicone coating. 


colored, 


Formulated by Glid- 

den Company, the 

platinum finish is more durable than any 
organic finish. It easily passes Duo-Therm’s 
life test of 500 consecutive hours at a sur- 
face temperature of at least 450 F. Under 
the same test conditions, light colored high 
temperature coatings based on organic 
resins discolor, crack and flake. The modi- 
fied silicone coating shows no deterioration. 
To increase 
Therm 


customer satisfaction, Duo- 
also applies a modified silicone- 
aluminum coating to the heat chambers of 
most of their heaters. Able to withstand 
temperatures in the range of 600 to 900 F, 
this silicone finish eliminates the smoking 
of organic coated heat chambers when they 
are first fired in the user’s home. 


SILICONES HELP DESIGNERS ontin 


Dow Corning 41 selected because 
National from previous experience 
with the hanger-type ball bearings in their 
HR-4 roll dryer, that this silicone grease 
gives extraordinary elevated 
temperatures. lubricated with 
organic greases and exposed to 450 F in 
the HR-4 than 6 
months; Dow Corning 41 has yet to cause 


No. 138 


Was 
knew 


service at 
Bearings 


dryers failed in less 


a bearing failure. 


Because it does not crack or peel in service, 
this modified silicone-aluminum coating is 
also applied to the stove body, flue and 
stack shield of the new Duo-Therm incin- 
erator. The cover is coated 
with a straight silicone-based finish that 
withstands temperatures up to 1000 F with 
no discoloration or visible deterioration 


incinerator 


Duo-Therm sprays and cures silicone based 
coatings with the same equipment they use 
to apply organic based paints. Oven times 
and temperatures are also the same, rang 
ing from 6 to 12 minutes at 

temperatures of 450 F. 


maximum 
No. 140 


NEW SILICONE VARNISH C 


or 


Sylkyd 1400 appears to be particularly use 
ful on railroad traction 
heavy 


motors and othe! 


duty equipment subject to heavy 
overloads and periodic cleaning. Cost 
wise, it is less expensive than Class B 
varnishes when the extra life and reliab 


are taken into consideration No. 139 
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Standards 





Military Standards 


I Armed Services Electro-Stand- 
ids Agency, Fort Monmouth, N. J.. 
has inaugurated publication of the 
‘ASESA Information Bulletin.” which 
- designed to provide information on 
standardization actions prepared by the 
{gency and subsequently approved by 
the three military departments and the 
Standardization Division, office of the 
\ssistant Secretary of Defense. 

New bulletins are issued on MIL and 
JAN specifications, including the latest 
hanges and additions to existing spe- 
fications, as soon as each specification 
tion has been approved by the Office 

\ssistant Secretary of Defense. 

In separate issues information has 
ecently been provided on two new 
spechcations and an ammendment: 

Insulating and Jacketing Compounds, 
Electrical, for Cable and Wire, MIL-I- 
930, Dated 1 Oct. 1954. 

{ttenators, Fixed (Coaxial-Line and 
Waveguide), MIL-A-3933, dated 3 Nov. 
154 

Batteries, Primary, Water-Activated 
Dunk Type). MIL-B-10154-A, Amend- 
}. Dated 13 Oct. 1954. 

Small quantities of these specifica- 
tions are available. free of charge, upon 
request by those with a legitimate need 
for them, from the Armed Services 
Electro-Standards Ageney, Fort Mon- 


outh, N. J. 


Insulated Wire and Cable 


Twelve American Standards for in- 
sulated wire and cable, developed by 
the American Society for Testing Ma- 
terials, have been released by the Amer- 
ican Standards Association. 


One of the standards, C8.22, outlines 
methods of testing rubber-insulated 
wire and cable. The price of this stand- 
rd is fifty cents; the others, listed 
below, are available for thirty-five cents 
trom the American Standards Associ- 
ation, 70 East 45th St., New York 17. 
Their titles and designations are: 
Specifications for Insulated Wire and 


Cable: Performance Synthetic Rub- 
ber Compound, C8.23-1954. 








Specifications for Insulated Wire and 
Cable: Heat-Resisting Synthetic Rub- 
ber Compound, C8.24-1954. 


Specifications for Rubber Sheath Com- 
pound for Electrical Insulated Cords 


nd Cables, C8.25-1954. 
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Stearns magnetic disc brakes 
eliminate waste time by stopping 
electric motors instantly ...speed 
output by holding unbalanced 
loads during machining, assem- 
bling, etc. Now Stearns magnetic 
brakes — choice of leading motor 
manufacturers — are built to fit 
rerated NEMA motor frames in 
1/20 hp to 100 hp size range, 
AC or DC. 


Motor Frame or Floor Mounting. 
New Stearns brakes are built to 
mount on NEMA frames 42-C, 
48-C, 56-C, 66-C, 182, 184, 213- 
286 — and can be adapted to 
mount on NEMA C flange face 
motors in 364-404 frame sizes. 
Stearns-type motor mounting and 
floor mounting also available. 


Wide Torque Range For Wide 
Variety of Jobs. Torque range 
from 6 lb in. to 7,500 Ib ft. With 
this range you can match torque 
to load conditions, shaft speed, etc. 


New Shorter Size. Permits instal- 
lation in close quarters. 


Easy Adjustment. No special tools 
required. Easy torque and wear 
adjustment. Long-lasting linings 
easily replaced. 


An Enclosure For Every Need. 
Explosion-proof — dust and water- 
proof — standard. Vertical or 
horizontal. 


’ 


A Maintenance Man's “‘Dream’ 
Unit. Simple to install — easy to 
maintain. Can be completely dis- 
assembled and reassembled in a 


few minutes. 
1118 


NEW COMPACT 
STEARNS MAGNETIC 
DISC BRAKES 


for New Motor Sizes 
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H-1200 


Send For New Bulletin 


Get complete details onnew 
Stearns brakes. Write for 
brake portfolio 604-F-4. 






MAGNETIC EQUIPMENT FOR ALL INDUSTRY 


STEARNS <@ 


STEARNS MAGNETIC, INC., 








m& MAGNETS 


642 S. 28th St., Milwaukee 46, Wis. 









IS POINT BLUNT? 


P-K Type A Sheet Metal 
Screws have sharp gimlet 
points. Start easy, drive 
straight, even when holes in 
two sheets are misaligned. 





the POINT 


makes the difference 


A properly planned saving of 15 cents per 
unit can fade to 1% cents — or nothing 
—on the assembly line . . . unless the 
screws you use have the good points that 





assure quick starting and straight driving. 

Bad points are hard to detect in the 
package, but your cost sheets and customer 
complaints will soon show their effects — 
job slowdown, parts spoilage, hidden 


DOUBLE LEAD THREADS? 
weakness. P-K Type Z Self-tapping 


- , Screws have well defined 
That’s why P-K quality standards have taper. Screw stands erect 


in hole and double lead 
thread means quick, easy 


ro .1e . 5 starting; forms secure mat- 
P-K Self-tapping Screws that are not only ing threads, 
pointed for savings, but headed, threaded, 


and heat-treated with one purpose, to keep 


been set so high — to make sure you get 


your assembly lines trouble-free. 
Start making planned assembly savings 
pay off... talk toa P-K Assembly Engineer. 


Parker-Kalon Division, General American 


Transportation Corporation, 200 Varick PARKE R - KALO Ww 


St., New York 14. 


Sy OO ge SY 8 


f # o, 


Phillips z Phillips 
A Zz 


IN STOCK ... see your nearby P-K Distributor... 
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< 
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A 4@ P-K Type F Screws have five 
~A thread cutting flutes; easier 
— to start, less torque to drive, 

cut clean threads all the 


i] pouumitt 


HOW MANY FLUTES? 








P-K STANDARDS 


make sure you get 


SCREWS 
POINTED FOR SAVINGS 


P-K design and quality standards pro- 
tect you against the bad points shown 
and many others that will slow down 
assembly and cause parts damage. 
They don’t “get by” P-K Inspectors — 
that’s why all P-K Self-tapping Screws 
can be “Guaranteed First Quality.” 












IS PILOT TOO SHORT? 


Pilots of P-K Type U Drive 
Screws are proper size and 
length to permit screws to 
start straight, drive straight. 





















, originated by P-K... and First today... 
the leading choice for fastening economy 


ps 


F-Z U 21 SCREWNAIL MASONRY 
NAIL 






your local Supply and Service Specialist 
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VAP-OIL-TITE 
CONNECTORS 


For Liquid-Tight Flexible 
Metallic Conduit 


Original and Dependable 


SR a 


PREV 


The time-proven Simplet Vap-Oil- 
Tite principle, using a split ring and 
threaded grounding bushing, insures 
a permanently safe connection, pos- 
itively sealed against vapor, oil, 
water or dust. Compression nut 
squeezes the grooved split ring, 


ENTS COSTLY SHORTS 
and DOWNTIME 


makes it grip the conduit with tre- 
mendous pressure, while multiple 
points of contact between the ring 
and inside of the connector body 
provide a perfect seal. Corrosion re- 
sistant zinc or aluminum. Write for 
new bulletin and prices. 


<{j> SIMPLET ELECTRIC COMPANY 


WHOLLY OWNED SUBSIDIARY OF IDEAL INDUSTRIES, Inc. 


100g Park Avenue, Sycamore, Illinois 





AeA LEG 
in Spiral Wound PAPER TUBES 


WRITE ON COMPANY 
LETTERHEAD FOR 
STOCK ARBOR LIST 

OF OVER 2000 SIZES 


SQUARE, RECTANGULAR, ROUND 


Standard-type PARAMOUNT paper tubes used 
for millions of coil forms and other applica- 
tions. Hi-Dielectric. Hi-Strength. Kraft, Fish 
Paper, Red Rope, Acetate, or any Lombination 
wound on automatic machines. Any size from 
¥," to 30” long, from .450” to 25” I.P. Pro- 
duced from wide range of stock arbors or 
specially engineered for you. 


NEW ‘'PARAFORMED”’ TUBES 
SQUARE OR RECTANGULAR 


Entirely new technique in tube making de- 
veloped and perfected by PAKAMOUNT. 
Perfectly flat side walls, sharp square inside 
corners, and very small radius on the four out- 
side corners. Spiral wound, not die formed. 
No sharp outside edges to cut wire. No need 
for wedges to tighten winding on laminated 
core. Full rigidity and physical strength. Per- 
mits winding coils to closer tolerances. Allows 
faster automatic stacking of coils. Approved 
and used by leading manufacturers. No extra cost! 


PARAMOUNT 


PAPER TUBE CORP. 


612 LAFAYETTE ST., FORT WAYNE, IND. 
Standard of the Coil Winding Industry for Over 20 Years 


Specifications for Insulated Wi: 
Cable: Performance Rubber 
pound, C8.26-1954. 


Specifications for Insulated Wi: 
Cable: Heat-Resisting Rubbe: 
pound, C8.27-1954. 


Specifications for GR-S Syntheti: 
ber Compound for Electrical 
lated Cords and Cables, C8.28 


Specifications for Insulated Wir 
Cable: Ozone Resistant Type | 
tion, C8.29-1954. 


Specifications for Insulated Wire ind 
Cable: Polyvinyl 
pound, C8.30-1954. 


Insulating Com. 


Specifications for GR-M_ Polvychloro.- 
prene Sheath Compound for Electri; 
al Insulated Cords and Cables Wher 
Extreme Abrasion Resistance is Not 
Required, C8.31-1954. 


Specifications for GR-M Polvch TO- 
prene Sheath Compounds for Elee- 
trical Insulated Cords and Cables 


C8.32-1954. 


Specifications for Thermoplastic Vinyl 
Polymer Sheath Compound for Ele 
trical Insulated Cords and Cables, 
C8.33-1954. 


Nickel and Nickel-Base Alloy 
Covered Welding Electrodes 


Tentative specifications, issued joint 
ly by the AWS and the ASTM (AWs 
Designation A5.11; ASTM Designation 
B295). cover electrodes for welding 
nickel and nickel-base alloys individual 
ly to themselves and also for welding 
these materials to steel. Also included 
are filler metals for welding the clad 
side of nickel-base alloy-clad steels 

Twelve classifications of filler metal 
are established by these specifications, 
including all the commonly used ma- 
terials, covering, among others, nickel. 
Monel K. Monel, Inconel, Inconel X, 
as well as various Hastelloy alloys. 

A table gives the chemical analysis 
of the different classifications. Stand- 
ard sizes and lengths, packaging re- 
quirements and standard tests for veri- 
fying conformity of a given filler metal 
to the standard requirements are also 
provided. An Appendix is also included 

Copies of the Specifications may be 
obtained for 25 cents each from the 
American Welding Society, 33 West 
39th St.. New York 18, N. Y., or the 
American Society for Testing Materials, 
1916 Race St., Philadelphia 3, Pa 


Each of the three Multiple Reprints 
available (see reviews on page 255) Is 
obtainable at reduced cost in quantity. 
For quantity prices and ordering in- 
formation see page 255. 
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The Falk Corp., of Mil- 
waukee, also uses Elas- 
tic Stop nuts in the tie 
rod assembly . .. and on 
the gear housing to 
maintain tight cover fit. 


Elastic Stop’ nuts solve 
Critical gear adjustment problem 
in new speed-reducing unit! 


In its rugged new Shaft-Mounted Drive, The Falk Corporation uses 
a self-locking Elastic Stop nut to secure the high-speed gear to the 
intermediate shaft, as shown in the illustration on the left. 

The precision-made Elastic Stop nut stays firmly in place and the 
close seat-squareness tolerances maintain the exact original gear ad- 
justment withstanding severe vibration caused by shock loads trans- 
mitted through the gears. Costs are cut because drilled bolt holes 
and cotter pins are eliminated. 

Here’s how this Elastic Stop nut works: The familiar red collar 
of the Elastic Stop nut is deliberately undersized in relation to the 
shaft (or bolt) diameter. It grips the shaft with a perfect fit, enforces 
a continuing self-locking pressure against the metal threads, and 
holds the nut securely in place at the desired point on the shaft. This 
same tight-fitting locking collar also provides a seal that prevents 
oil from seeping along the bolt threads, wherever oil seepage is a 
problem. And because the bolt threads are protected against moisture 
from without, the nuts cannot become “frozen” to the bolt by cor- 
rosion. The elastic recovery of the red collar permits extended re-use 
of Elastic Stop nuts. 

Mail the coupon for information on how Elastic Stop nuts can 
solve your specific fastening problem. 


ELASTIC STOP NUT CORPORATION OF AMERICA 


Elastic Stop Nut Corporation of America 
Dept. N67-322, 2330 Vauxhall Road, Union, N. J. 


[] ELASTIC STOP nut bulletin C) Here is a drawing of our product. 
What self-locking fastener would 
you suggest? 


Name peas ___Title 
Firm 
Street 


City 





ACCURATE, 


FAST, 
FOOLPROOF 


Users report substantial scvings over 
existing equipment with the new Toroyd 
Winding Machines, particularly heavy 
wire models, made by UNIVERSAL, 
noted maker of precision instruments 
and special machines. Fast operation 
because it has been simplified; quick 
set-up, automatic and semi-automatic 
feed, automatic pre-set counter geared 
directly 1 to 1 ratio; 100% turn accuracy 
is maintained. Heavy and fine wire can 
be wound on same core with simple 
tension changeover; and models can be 
adapted to your special requirements. 


This coil is set-up, 
automatically wound, 


NEW 
THROYD 
WINDING MACHINE 


6 MODELS 


TO WIND 
#40 TO #8 


WIRE 


and removed from machine 


in six minutes 


Specialists in all types of Coil Making Equipment 


for the Electronics and Electrical Industri 


es. 


Advanced-design machines——no gears —no 


cams —no set-up man! We can equip 
service you with the right machinery for 
winding, pressing, conductor insulation, or 
taping job from the smallest bobbin to 


and 
any 
coil 

the 


largest power transformer coil or turbine gen- 


erator bar. 


Bobbin winders; precision layer winders; fine- 


wire winders, to .0004” wire; cross-wound 
winders, etc., etc., including full automatic 
chines with speeds to 15,000 rpm. 


Write or call for further 


€Qu 
we Me 


\ 
* 2 


ssociated 
merican 


Sales, Service 


8010 Empire State Building, New York 1, New York 
and Spare Parts 


coil 
ma- 


information. 


rading Division 


AOS RIO EE SST ART SEENTETES. ge, 


Manufacturers 
Publications 


For these selected publications on ma. 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letter head, 
mentioning ELECTRICAL MANUFACTURING 
as your source. See “Literature for the 
Asking” on page 258 for other publica. 
tions available through the Reader In. 
quiry Facility. 


SOCKET SCREW SELECTOR — jp. 
dows in slide-rule-type calculator pro- 
vide data required for selecting proper 
size and type of socket screw. For any 
given nominal screw diameter, speci- 
fications are provided on physical prop- 
erties, tightening torque, dimensions, 
standard lengths and points, as well 
as on other pertinent factors. Simul: 
taneously displayed are the required 
data for: socket-head, flat-head screw 
and button-head cap screws; also ot 
hexagon socket set screws, socket head 
stripper bolts, and hexagon socket pipe 
plug. To obtain a copy of the Selector 
send a letterhead request to the Holo- 
Krome Screw Corp., Hartford 10, Conn 


WALL CHART OF FIXED-COMPOSI- 
TION RESISTORS, CAPACITORS — 
One side of plastics wall chart lists 
manufacturer's 14-, 1-. and 2-watt stand 
ard fixed-composition resistors in al 
269 RETMA “preferred values” fron 
10 ohms to 22.0 megohms, with toler 
ances of 5, 10 and 20 per cent. The 
other side. printed in different colors 
for easy identification, lists the 46 
RETMA values for GA fixed-composi 
tion capacitors rated from 0.10 mmf t 
10.0 mmf (with tolerances of 5, 10 and 
20 per cent). To obtain one of the 
8 x 11 in. charts, write on company 
letterhead to the Electronic Components 
Div., Stackpole Carbon Co., St. Marys 
Pa. 


ELECTRONICS DICTIONARY — Com 
pletely revised edition of “A Dictionary 
of Electronic Terms” contains over 350! 
terms used in electronics, radio and 
television. Edited by Gordon R. Part 
ridge. University of Purdue, the 72: 
page publication contains definitions of 
terms describing both techniques and 
equipment, including the electronics 0! 
nuclear physics. Over 150 illustrations 
and diagrams are included. Designated 
stock No. 37 K756, the booklet may be 
obtained for 25 cents. Send order to: 
Allied Radio Corp., 100 N. Western 
Ave.. Chicago 80. 
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complete listing 


SI el ae ae 
SUBMINAX 
RF CONNECTORS 




















the ruler tells the story 
tor “aM PHE NOW RF CONNECTORS 


nt A complete line of 50 and 75 ohm RF connectors, so small that all of 
>SI- the twenty-two connectors in the series easily fit in the palm of your 
hand!—the ruler certainly tells the story of the amazing new AMPHENOL 
ial subminax RF connectors! A result of the continuing AMPHENOL development 
work in the field of miniaturization, the new subminax connectors have all 
a the dependable features of their older, larger brothers compressed into 
a fraction of the space usually demanded in RF connectors! 
Lf The subminax line is exceptionally complete. Connectors are available 

in both screw-on and push-on types in either 50 or 75 ohms. In each design 
n there is a plug, jack, receptacle, jack bulkhead and feed through. In addition, 
hermetically sealed receptacles are available in the 50 ohm and 75 ohm 
ents screw-on connectors. Construction? Subminax connectors have machined 


brass bodies with a tough and shining gold-plated finish. 





Although subminax cable assemblies are available directly from 


as AMPHENOL, assembly at your plant is both easy and practical. Inexpensive Thtbd types 6f miniature conkial 
2 : 2 , 4 a eae “1. p Fe BA cable are available from AMPHENOL 
50 and easy-to-use hand crimpers are available along with the necessary for making subminaz x assemblies. | 

Be . These are 50 ohm 75 ohm 
lengths of AMPHENOL Miniature Coaxial Cable. polyethylene dielectric with Diack 


Kel-F dielec and a 50 ohm 
9 be a eee and Kel-F jacket 








Part No. RG-/U No. impedance Description 


21-596 - 50 ohm Kei-F 
21-597 = 75 ohm Poly. 
21-598 174 50 ohm Poly. 










tern depend on 


AMERICAN PHENOLIC CORPORATION 


cl a as 30 it food TMT 
NG 


for progress! 


Book 
Reviews 


Modern Physics for the Engineer, «jjted 
by Louis N. Ridenour. McGraw-Hil] 
Book Co., 330 W. 42nd St., New York 
36. NW. Y. $7.50. 


This volume consists of a collection of 
lectures delivered in an extension course 
at the University of California. It pro. 
vides the reader who has some degree 
of technical knowledge with a brief 
account of some of the more interesting 
developments in the fundamental sci- 
ence underlying all engineering. 
The lectures or chapters have been 
grouped under three main categories. 
Rathi tee Counter cnt Oe Oia | Part one, “The Laws of Nature,” COY- 
indenter eve dows tefl cine. ers physics in its narrow definition 
what is known of matter, of radiation 
| and the laws of their interaction. The 
. second part, “Man’s Physical Environ- 
we H+ i Cc iH is ment,” discusses the application of phy- 
sical laws and techniques of investiga- 


READ WITH | tion to the study of the universe, of the 


earth and of the air. The third sectio 


GREATER ACCURACY 2 | deals with the application of physics 


to that branch of engineering know! 


ia diieeacain ‘ ‘ , as modern electronics. 

e Kearfott Counter shown can be read with DECIMAL COUNTERS: High speed decimal ‘ : : a inc » dade. 
the same ease and accuracy asa dial in- count from 0-9999 and return to 0 in 14 incre- ‘ Outstanding chapters rn _~ : 
dicator 143 inches in diameter. ments. Maximum speed 1800 RPM. One tivity and the Foundations of Mechan- 
Ball Bearings and precision hardened steel ‘evolution of shaft equals 10 units. ics; Atomic Structure; Magnetism: Nu- 
parts used in Kearfott Counters permit their LONGITUDE COUNTERS: For east-west lon- clear Structure and Transmutatio: 
high speed rotation for long periods of time. gitude indication in degrees and minutes in Electro-nuclear Machines; Astrophys 
Kearfott Counters are capable of being Y2 minute increments. Mask transfers hemi- ics: Thunderstorms and_ Lightning 
driven at 1800 RPM. Precision parts also con- _— spheric indication at 0° and 179°59'. Maxi- a - ; a 
tribute to precise positioning and precise mum speed 1800 RPM. Strokes; Electrons and Waves; Sen 


reading. LATITUDE COUNTERS: Indicates N 89°59! conductor Electronics; and Computing 

to S 89°59'. For same direction of input the Machines and the Processing of Int 
STANDARD KEARFOTT TYPES mask transfers hemispheric indication and mation. 

ANGLE COUNTERS: Odometer indication of reverses reading at 00 degrees 00 minutes 

shaft position, fully reversible operation re- Maximum speed 1800 RPM. 

turning to O° at end of count. Either 0°-359.9 Variations of these Standard Types are 

in 1/10 or 0°-359° in Y2° increments as de- available for special purposes. 

sired. Maximum speed 1800 RPM. 





Metallic Rectifier Manual. Published b 
KEARFOTT DISPLAY AT THE NATIONAL I.R.E. SHOW, las 


Laboratories, Inc., 
KINGSBRIDGE ARMORY, NEW YORK, BOOTH 152. 


Haven. Conn. (producers of dry-dis 
KEARFOTT COMPONENTS rectifiers and photoelectric cells 
INCLUDE: pages in loose leaf form. $2. 
Gyros, Servo Motors, Synchros, Servo 


and Magnetic Amplifiers, Tachometer ; 
Generators, Hermetic Rotary Seals manual includes a chapter on the 


Aircraft Navigational Systems, and Car oll tory and development of both the sel 
other high accuracy mechanical, elec- nium and « opper-oxide rectifier. [he 


trical and electronic components 


Written in three basic sections. 


handbook deals with rectifier type- 
Send for bulletin giving data of Count- 


ers and other components of interest . : : ; 
to you. plications. Many of the circuits dis 


signs, circuitry, characteristics and 4| 


cussed are unorthodox, such as t! 
A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION concerned with modulation. current 


itation and are suppression. A cal 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. eet eee oF ee 


oratories is included as a final se 
Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J. Mai . : f tl 
: : ajor fez , 1e handbook i 
Midwest Office: 188 W. Randolph Street, Chicago, Ill. South Central Office: 6115 Denton Drive, Dallas, Texas 4 i jor Jeature re . P TI - } 
West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif. section on applications. 4 cn 
describes in detail such rectifier a 
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| Waldes Truarc ring reduces valve body 
from Vs to Mx, eliminates chrome 


plating 


GYRO MIXING FAUCET 


Single-handle kitchen mixing faucet controls hot and cold 
water, as well as volume. Radical design has no seals or 
spindles to replace. One Waldes Truarc retaining ring al- 
lows complete assembly and disassembly from either top 
or bottom of unit. 


Aluminum Truare Ring (external inverted Series 5108) acts as bearing re- 
tainer, insures precise alignment of spout and escutcheon, gives uniform 
shoulder with machining. Truare ring provides shoulder that would otherwise 
require machining valve body to 1 5/16” against 1 1/16” used. Also elimi- 
nates expensive chrome plating of valve body. 


Gyro Brass Manufacturing Corporation of West- 


snap rings, cotter pins, there’s a Waldes Truarc 
bury, L. |., N. Y., uses a single Waldes Truarc re- 


Retaining Ring designed to do a better, more 


taining ring (Series 5108) both as a positioner 
and retainer on their Gyro Mixing Faucet. Alu- 
minum Truarc ring not only eliminates expensive 
machining, but also does away with a chrome 
plating process that would be necessary if the 
shoulder were made of the solid material of the 
body. 

You, too, can save money with Truarc Rings. 
Wherever you use machined shoulders, bolts, 


economical job. Waldes Truarc Rings are preci- 
sion-engineered...quick and easy to assemble 
and disassemble. 

More than 5,000 stock sizes of the different 
Truarc ring types available. Ninety stocking 
points throughout U. S. A. and Canada. 

Find out what Waldes Truarc Retaining Rings 


can do for you. Send your blueprints to Waldes 
Truarc engineers. 


For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool! 


Send for new catalog supplement rename 


WALDES 


! brings Truarc Catalog RR 9-52 up to date. 
(Please print) 


Waldes Kehinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N.Y. 
Please send the new supplement No. 1 which 


| © 
eI 
| , a TRUARC | 
D\. | Business Address 


; | ON aoe Scenes one tate 
3.8 RETAINING RINGS ” renee 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


DES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426: 
1,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
944,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787. and other U. S. Patents pending. Equal patent protection established in foreign countries 


a | 
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@ Delighted owners say the newest 
product of the world’s oldest sewing 
machine company is “almost human,” 
the way it turns out arrowheads, domi- 
noes, or any of 101 stitch variations 
completely automatically. The trick is 
accomplished with litle “Fashion” 
Discs molded of Durez, each one 
marked with the stitch it produces. 
Singer finds Durez phenolics — the 
ultra-strong ‘working class”’ of plastics 
— so versatile in fitting physical. ther- 


mal and electrical requirements that 





Selection of a Durez impact-type 
phenolic for parts of the new 
Singer Automatic Sewing ma- 
chine was dictated by balanced 
physical, electrical and thermal 
properties of this plastic. Singer 
says the six discs molded of 
another Durez phenolic help 
“save hours in every step of 
dressmaking.” 


PHENOLIC PLASTICS for 



























































































WOMEN LIKE 
AUTOMATION too 


motor housings, controls, terminal 
blocks, and lead plugs are molded of 
a special impact compound. The mate- 
rial contributes importantly to depend- 
able operation, safety, and light weight. 

It’s another application of Durez 
phenolics that suggests there’s no end 
to the possibilities these plastics offer 
in product improvements. To help you 
find them for what you make, Durez 
offers you the benefit of 34 years of 
specialized phenolics experience. Call 
on your molder, or write us. 


MOLDING COMPOUNDS 


INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 





Specialists for 34 years in 
developing phenolic restns and plastus 
to meet the needs of industry 


DUREZ PLASTICS & CHEMICALS, INC. 
1303 Walck Road, North Tonawanda, WN. Y. 


the new Competitive Era 












cations as cathodic protection, mag neti: 
amplifiers, battery 
chemical 


chargers, electro. 
electrostatic dust 
precipitations and d-c blocking. Other 
uses described include clippers, slicers 


processes, 


and limiters, generator voltage egy. 
lator, dynamic braking of motor. ai; 
craft power supply system, and mete; 
overload protection. A subsection deals 
with TV and radio applications. \p. 
pendix includes definitions of ter: 
Photographs, charts. diagrams and 
graphs are used throughout to illus 
trate basic points. As developments in 
the field addi- 
tions will be mailed to all owners. This 
included in’ the 


warrant, revisions and 


service is purchase 


price. 





Direct-Current Machines for Control 
\. Tustin, 306 pp. The 
Macmillan Company, 60 Fifth Ave. 


New York, $10.00. 


Systems, by 


nue, 


The this 
the operating characteristics of various 








purpose of book is to give 
kinds of d-c machines than can be used 
as rotary power amplifiers in automatic 
control The control systems 
feedback or 
type and include all kinds of automatir 
regulating, control and positioning de- 
Electrical 
control depend essentially on control- 
lable with = high- 
speed response. Successful control sys- 


systems. 


covered are of the servo 


vices. forms of automat 


power amplification 


tems have been made possible by the 
development of special d-c machines: 
in particular, the rotary amplifier. The 
metadyne and the amplidyne are typi- 
eal. 

\ fundamental explanation is give! 
on the principles on which these ampli- 
fiers depend. Also included is a basi 
review of the theory of control systems 
as a guide to the selection and appli- 
It is believed 
that the unified treatment given in this 


cation of these machines. 


book will make evident the similarities 


and differences between the various 
types to provide a good basis for sele 
tion and application. 
The choice of electric machines for 
control purposes depends not only on 
their static characteristics but also 
upon their dynamic or response char- 
Sufficient of the 


systems is, 


acteristics. theory of 


control 
make 


dynamic 


therefore, given to 


clear the part played by the 


characteristics of a machine 
in determining its suitability for use 


in control systems. The advantages are 


given for specifying these response 
characteristics in the form of the re- 


sponses to sinusoidal excitations of 


various frequencies. A discussion of 
the inductances and time contants of 
d-c machine circuits is also provided. 

Much of the general theory of auto- 
matic control systems is identical with 


the theory of feedback amplifiers as 
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SMALL & LARGE 
PILOT VALVE 


DOUBLE SOLENOID 


SINGLE 
SOLENOID 
VALVE 


AIRMATION 
BY VALVAIR 


AIRMATION by VALVAIR — a control 


of components for Automation in air, 
vacuum and hydraulics. 


LEVER 


DIAPHRAGM 


SINGLE OR DOUBLE SOLENOID 

VALVES, LARGE OR SMALL PILOT 

VALVES — Designed and built to 

J.1.C. Standards. Maximum Speed — 
cane Life — Range — Durability. 


9 DIFFERENT CONTROL ASSEMBLIES 


| with 5 body types and 5 sizes give you 
eal thousands of different combinations. 
ASK FOR BULLETIN Al4 
M ee . * 
CYLINDER 


Affitiate: Sinctair-Coltins vaive Company 


SOLENOID 


TREADLE Representation in: Baltimore * Birmingham « Boston ¢ Buffalo * Charleston, W. Vo. 

Chicago ¢ Cleveland © Cranford, N. J. © Dayton e Denver « Detroit ¢ Eureka, Calif 

Houston * Kansas City, Mo. © Logansport, Ind. © Louisvillee Minneapolis * S. Pasadeno 

Philadelphia © Pittsburgh © Portland « St. Louis ¢ Seattle * San Francisco ¢ Syracuse 
Montreal ¢ Toronto ¢ Vancouver 
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aT) ultra- 
mT | Sensitive. 


relays 


help solve control 
problems in wide range 
of industrial applications 


TYPE O 
Octal plug-in 


TYPE L 
Solder-lug 


Hermetically 
sealed 


TYPE T 
Screw 
Terminals 


TYPE HV 
Hermetically 
sealed 
Minimum 
mounting 
space 


Operating on input powers of 50 to 1000 
microwatts, the Barber-Colman Micro- 
positioner is ideal for use as a null de- 
tector in resistance bridge circuits, a 
differential relay in electronic plate cir- 
cuits, and an amplifier in photo-electric 
circuits. 

is SPDT, 


Standard contact arrangement 
null seeking. Can be operated 
f 100 cps. This ultra-sensitive 
d-c relay has been widely used 

. in nu- 

instrumenta- 

railway signal 
and aircraft temperature 

Write 


in excess 
polarized 
in many control applications . . 
cleonics, communications, 
tion, process control, 
transmission, 
control and remote positioning. 


for Bulletin F 3961-4. 


See demonstrated at 


IRE SHOW — BOOTH 783 
New York City, March 21-24 


Barber-Colman Company 
Dept. O, 1403 Rock Street, Rockford, Illinois 
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originally developed in connection with 
radio and telephone problems. Because 
of this, most discussions of automatic 
control make use of terms that are 
familiar only 
Accordingly, a definite effort is 


to communication engi- 
neers. 
made in this book to give explanations 
in terms that are familiar to all elec- 
trical engineers. It is demonstrated that 
an understandable development of the 
topic of control can be made without 
use of involved mathematical analysis. 


Magnetic Amplifiers by H. F. Storm, 


John Wiley and 
Fourth Ave., New 


545 pp, 6 x 9 in. 
Inc.. 440 
York 16. $15.50 


Sons, 


The purpose of this book as expressed 
by the author is to explain the funda- 
mentals underlying the operation of 
magnetic amplifiers and to illustrate 
their principal uses. Its intended audi- 
ence include practical electrical engi- 
neers and senior students of electrical 
engineering. 

\ magnetic amplifier, although very 
simple in its external form, is a highly 
complex device. The non-linear nature 
of magnetic amplifiers introduces many 
difficulties into its analysis which are 
not ordinarily encountered in electric 
machinery. 

In addition to discussing the mag- 
netic amplifier itself, chapters of this 
book are devoted to modern theory of 
magnetism, characteristics of magnetic 
materials, magnetic testing, manufac- 
ture of saturable reactors and proper- 
ties of metallic Another 
chapter is devoted to such devices as 
peaking 


rectifiers. 


stabi- 
lizers, non-linear resonant circuits and 


transformers, voltage 
reactors for large mechanical rectifiers. 

Magnetic amplifier problems are ap- 
proached from fundamental, physical 
principles to avoid mathematical com- 
plexity. Although considerable mathe- 
matics is required, the techniques used 
in this book are 


level. In 


under- 
instances 
parallel the 


within the 
graduate many 
graphical presentations 
equations. 

A very extensive bibliography con- 
taining 901 publications and patents 
from 1887 to 1951 is included. 


Symposium on Radioactivity—an _ Intro- 
duction. The American Society for 
Testing Materials, 1916 Race St., 
Philadelphia 3. 46 pp, paper cover, 
6 in. x 9 in. $1.75. 


This pamphlet comprises six papers 
delivered at the 46th Annual Meeting 
of ASTM in Atlantic City, N. J., June 
30, 1953. The subjects covered in- 
cluded: Properties and Uses of Radio- 
isotopes; Applications of Radioactive 
Measurements to ASTM Work; Design 











ELECTRICAL 


PRECISION QUALITY 


components 


OF TUNGSTEN, 
MOLY, NICKEL CLAD WIRE, 
ALLOYS, KOVAR 


Quality controlled 

throughout production with 

Tungsten hard glass leads produced 

under General Electric Timing Control. 

Each tungsten lead is microspecially 

inspected for flaws. DKE offers highest 

quality and LOW PRICES. Send 

drawings for quotations and let us 
prove the economy of our prices. 


The Engineering 

Company can give you 

immediate delivery on following 

bases: 50 Watt, 3303B, 412 Indus- 

trial Base, Giant 7 Pin Bayonet, 4310 

Four Pin Jumbo, Tetrode, Hydrogen 

Thrytron Bases in both Aluminum and 

Copper up to 6.50 dia etc. All bases 

to JAN-1A/MIL-E-1B and subjected to 
weights and strength tests. 


MAKE HYDROGEN THYRATRON 
TUBE BASES 


CALL OR WRITE FOR QUOTATIONS 
ON YOUR SPECIFIC REQUIREMENTS 


_we BNgINeBrINg co 


27 WRIGHT ST., NEWARK 5,N.J. 
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You can simplify purchasing . . . improve design... . speed production 


vith IMproved C-D-F DILECTO taminates 


Only C-D-F, the Continental-Diamond Fibre Company, 
makes Dilecto laminated plastic, just as only Cadillac makes 
a Cadillac. Dilecto is 50 different materials with more com- 
binations and variations in desired properties than we can 
tell you here. 

But Dilecto has three important qualities that you should 
think about if you buy, design, or machine laminated plastics. 


DILECTO HAS HIGH MECHANICAL STRENGTH 
Mechanical strength is frequently an important determining 
factor in the selection of an insulating material. Insulating 
parts used in large electrical power equipment are frequently 
bulky. The high mechanical strength of Dilecto helps reduce 
size-dimensions of insulating parts without danger of failure. 
Instruments, meters and small motors frequently require very 
small insulating parts which must withstand comparatively 
large mechanical stresses. Insulation for use in high frequen- 
cy circuits should have a minimum bulk factor for minimum 
dielectric losses. Dilecto fulfills these requirements with a 
combination of high mechanical strength and low loss factor, 
characteristic of the better C-D-F electrical grades. 

So C-D-F selects for your Dilecto insulation grade the 
correct, highest quality base material, paper, cotton, nylon, 
glass. These are used in combination with improved pene- 
trating resins: Improved Phenolic, New Melamine, New Sili- 
cone, New Teflon, all synthetic, well polymerized resins. 

Both the base and the resin are good insulators by them- 
selves. But C-D-F sells them to you in an improved, practical 
form . . . Dilecto. Uniform sheets, tight tubes, strong rods, 
close tolerance machined and formed specialties, high bond 
strength metal clads. 

Why does Dilecto combine so well mechanical strength 
with dielectric strength and dimensional stability? Because 
Dilecto is almost homogeneous, a true blend of resin and base. 


DILECTO IS ALMOST HOMOGENEOUS 
A poor laminate absorbs moisture at its edges, loses its 
insulating properties fast. Entrapped moisture and other 
volatiles within the cured structure causes inconsistent di- 
electric strength, with ultimate puncture and breakdown. 


Punch press and bench saw operators know how much time 
and material is saved when the laminated plastic is uniform 
and homogeneous in nature like Dilecto. 
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DILECTO IS IMPROVED 

Yes, C-D-F Dilecto is an improved laminated plastic, due to 
high standards and advances in resin and manufacturing 
techniques. It is watched by skilled workers in our modern 
plants, checked against rigid standards . . . C-D-F stand- 
ards .. . by our quality control people. It is easy to machine, 
and the C-D-F shops are doing a booming business in 
specialties. 


Table |—Typical Improved Phenolic Laminates 


improve- 
ment 


due to: 
Filler 


Commercial 
designation? 


MEC-5 | 


Improved 


Filler properties 


| Resin 





Phenolic Nylon 


fabric 


| Insulation re- 

| sistance; mois- 
ture resistance 
High dielectric 
strength paral- 
lel to lamina- 
tions 
Better ma- 
chining 
Insulation re- 
sistance ; mois- 
ture resistance 


XXHV-2> Phenolic Paper Resin and 
manufac- 
turing 
technique 
riiler 


CRD 
XXXP-26° 


Phenolic 


Phenolic Resin and 


manufac- 
turing 
technique 
Xylenol¢ Alkali resist- Resin 
ance 


Postforming 


fabric 
Cotton 
fabric 


Cotton | 


Modified 
phenolic 


Resin 





® All grades are Continental-Diamond Fibre Company. 

> Resins have improved penetrating properties and the manufacturing tech- 
niques use these properties to provide better impregnation of the filler. Since 
thorough impregnation eliminates entrapped moisture and air, greater mois- 
ture resistance and better dielectric properties are attained. Manufacturing 
techniques also provide suitable temperature control during the curing stage to 
assure uniform quality and optimum property values in the finished laminate. 

© Xylenol is essentially a dimethyl phenol. 


—from Electrical Manufacturing Article 


“Wider Design Opportunities with the 
NEW Phenolics”, Part II. 


The next time you 
think of laminated 
plastics, the name 
to remember is 
C-D-F Dilecto. The 
improved, high 
strength, uniform 
material that makes 
insulation buying 
and using more a 
science, less a puz- 
zle. New grades, 
new applications, 
new Savings are just 
part of the Dilecto 
success story. Look up the facts in Sweet’s Design File, or 
write for catalog. Send us your blueprint for quotation .. . tell 
us your design dream...C-D-F wants to work with you. 


© (snzticnttt Diemoul Fibe 


CONTINENTAL-DIAMOND FIBRE COMPANY 
NEWARK 13, DELAWARE 
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Add Up the Savings with N : F MW A N D 


PAPER TUBE PRODUCTS BROS. 


Lower 
Unit Cost 


Quicker 
: Application 


Available in Large 

= or Small Quantities 
to meet 

your requirements 


It's easy to see why so many manufacturers find NIEMAND BROS. PAPER 
TUBE PRODUCTS so practical. Diameters — .093” to 2” and up. Materials 


— high dielectric kraft, fish paper, foils, special protective coated and 
laminated papers. Printed or plain. 

Precision drawn paper cups from .141” — 2” dia. Die cut washers and 
custom parts. 


Further Information on Request 


NIEMAND BROS., INC. 


Seeralsls in Papper Tube Product fer Cletriral Applroatirms 


37-05 Thirty-Fifth Avenue « Long Isiand City 1, N. Y. 


Ata kia TNT RO ote 
and ‘TINI-JAX”’ 


ae Ewa 3 
Cel 
RECORDERS, ETC. 


Incorporating 
the features of 
“Littel-Jax” and 
“Littel-Plugs” 
that have 

made them the 


* 
e 
e 
¢ 
© COMPARATIVE SIZE 
& 
x 
S 


“LITTEL- “TINI- 
PLUG” PLUG” 


High grade insulation through- 
out; one piece tip rod staked 
into tip terminal to insure 


preferred 
components of tightness; terminals and body 
of plug interlock eliirinating 


Design Engineers. © any shifting; available in black 


and red Tenite handles and 
@ Shielded handles. 


SNS aa 


1324 N. Halsted St. 
Chicago 22, III. 


Canadian representative 


Atlas Radio Corp., Ltd 
560 King St. W., Toronto 2B, Canada 
Phone: Waverly 4761 


“LITTEL- “TINI- 
JAX" JAX" 


Switchcraft design eliminates 
probability of electrical shorts 
or change in adjustment; mat- 
ing plug held firmly; springs 
of special alloy of nickel silver 
insure maximum spring life. 


write for details 
See these and other NEW products at 
BOOTH NO. 435 
RADIO ENGINEERING SHOW 
Kingsbridge Armory, New York, N.Y. 
March 21-24 
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of Radioisotope Laboratories for | ow 
and Intermediate Levels of Activity: 
Training Personnel in  Radioiso\ pe 
Techniques; Nuclear Radiation—lIts De- 
tection and Measurement: Management 
Problems Resulting from Radioisotope 
Utilization by Industry. 

Not all of these papers are perhaps 
cogent to the interest of design en. 
gineers—at least not at present. but 
the broad subject should be of interest 
to the thoughtful engineer. He must 
realize that sooner or later (and prob- 
ably sooner) he will be concerned with 
design of electrical apparatus and elec- 
tronic gear for use under conditions 
where active radiation is encountered, 
both by the apparatus he has designed 
and its human operator. 


Men 
in Industry 


Alexander H. Kuhnel has been named 
assistant manager of The Austin Co.’s 
Special Devices Division, New York, 
in which he also will continue to serve 
as division engineer. Associated with 
the Division since 1944, Mr. Kuhnel 
for the past 8 years has supervised its 


industrial and military research and 
development programs, directing pro} 
ects on the development of analog 
and digital computers, automatic data 
recording and processing systems and 
process controls, as well as on radar 
and other electronic equipment. 


R. J. Studders, magnetic development 
engineer, Carboloy Department of Gen- 
eral Electric Co., Detroit, has been 
appointed manager of magnetic prod- 
ucts engineering. Mr. Studders joined 
the Carboloy Department in 1950 when 
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IC RAHI Continental 


receptacle 2 


Cut-away view shows precision 
construction of Continental Series 1300 


CONTACTS FOR #20 AWG WIRE 
NO. OF CONTACTS SHELL SIZE 
4and5 Yio -24 


15, 19, 27 and 31 1/\, -18 


JUST OFF THE PRESS! 


98-page technical catalog 
for engineers, purchasing 
executives and engineering 
libraries. Gives detailed 
specifications on 
Continental precision 
connectors. Request a free 
copy on your company 
letterhead, indicating your 
name and title. 


If you have been looking for a dependable, miniaturized version 
of the popular A N-type connector, then consider this new 
Continental Connector Series 1300. 


Two small shell sizes accommodate several contact arrangements. 
The shells are precision machined aluminum, threaded for use with 
conventional cable clamps. Brass pin contacts and spring temper 
phosphor bronze female contacts are gold plated for easier soldering 
—pre-tinning of solder cups is unnecessary. Each contact is 
individually floating, to assure self-alignment and reduced 
engagement forces. 


One-piece molded inserts prevent moisture traps and possible 
electrical breakdown. They can be interchanged between the plug and 
receptacle shells for greater versatility. Our standard molding 
compound is Mineral filled Melamine (MIL-P-14D, Type MME). 
However, other compounds are available on order. 


Write to our sales engineering department fo 
technical data on the Series 1300, PLUS other special 
designs and circuit applications requiring the use 

of sub-miniature, printed circuit, hermetic seal, 
pressurized, high voltage or power connectors. 


Electronic 
BIS c 
Divisiean . 
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permanent magnet operations 
centered in Schenectady. His first 
a sociation as a magnet engineer 
| G. E. was in 1944, when he left \ 
a ae dium Corporation of America’s Nia: 
where your ‘specials Falls. N. Y.. 


laboratory to join 
are standard. company. 

\ppointment of James Adams, Jr 
the position of chief engineer, resea 
and product design, has been annou: 
by the Manhattan Rubber Divisio 
Raybestos-Manhattan, Inc., Pass 
N. J. A graduate of Stevens Instity: 
of Technology, Mr. Adams has bee 


j 


with Raybestos-Manhattan since 1°39 





NOW... 
built-in thrust brakes 
on these P:H motors 


With this better integrated design — motor and 
brake are combined in a single, compact unit. 


heading up many research proj 
including the development of the Poly- 
i ili \ Drive, of which he is the inventor 
frame motors In his new position, Mr. Adams will 
devote full time to design and develop:- 
ment of new products. 


Solon E. Friedeberg, associate of Sears 
and Kopf, New York mechanical 


electrical consulting engineers. 


Braking is smooth, fast, dependable. Axial thrust 
for braking action is provided by heavy coil 
spring. Brake instantly releases by counter- 
thrust. Rotating brake member also acts as effec- 
tive fan for air-cooling the P&H-built motor. 


been elected a national director of 
P&H Power amplifier — National Society of Professional 
variable DC power, one : : 
no moving parts neers. The chairman of the activities 
committee of the New York State 
Society of Professional Engineers. \I 
Friedeberg attended the Polytecl 
Institute of Brooklyn. 


Simple; little or no maintenance. Extra long 
brake lining life. Built in a complete range of 
sizes from °4 through 30 horsepower — both 
squirrel cage and slip ring. P&H Electrical 
Products Division, Harnischfeger Corporation, 
Milwaukee 46, Wisconsin. 


At the O. A. Sutton Corp.. Wiel 
Kan.. Dan J. Mull, formerly chief eng 


Generators — all neer. has been advanced to vice 


pres 
types, sizes 


dent for engineering. 





Audio Products Corp., Los Ange 
electronics manutacturing — firm, 
advanced Hugh Pruss to the positio1 


BRAKE SET 


chief engineer. Mr. Pruss joined 

company last year as head ot 
Telemetering Research and Devel 
Brakes — magnetic 

and hydraulic ° ° . 
: electronics since 1941, his experie! 
Plus . . . a wide range of 

other electricol products. 


ment Division. Associated with aviat 


| 


Write for specification bulletin. 


includes 12 years with Convair in t 
application of telemetering to miss 


instrumentation. 
HARNISCHEFE GER icici cis cc tus 


with Barry Cor 


Watertown. Mass., for three years. 
° \ 7 Jt “ : a. Russell T. Lowe has been promoted to 
te tine. xp gem asl ie : | 


sll : Sen. aan assistant chief engineer with dil 
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* GLASTIC 


\ (GLASS REINFORCED PLASTIC 

























GLASS REINFORCED PREMIX MOLDED PARTS THE SYMBOL OF RELIABLE PROTECTIVE 
INSULATION IN THE ELECTRICAL INDUSTRY 


For stability, heat resistance and ruggedness, Glastic® is becoming 
recognized as one of the finest insulating materials available. At 
lower cost, Glastic provides equipment manufacturers with increased 
performance ratings. 

If your problem is obtaining or maintaining leadership, this new 
and accepted material can give you the competitive advantage 
you are looking for today. The Glastic Corporation offers a com- 





plete understanding of electrical design problems, combined with 


GLASS REINFORCED LAMINATE SHEET 
INSULATION 


the “know-how” of glass reinforced plastics, to help solve your in- | 
sulating problems. 












Glastic is available in three forms . . . custom molded parts, lami- 


nated sheet, and extruded structural shapes . . . to meet your specific 
requirements. Glastic engineers stand ready to assist you in every 
phase of insulating problems. Please call on us . . . at no obligation, 


of course. 


SPECIFY GLASTIC FOR CLASS ‘’B’’ INSULATION AT CLASS ’’A” PRICES 


For full information on how Glastic can help 
solve insulating problems, send for literature. 


THE GLASTIC CORPORATION 


1823 East 40th Street °* Cleveland 3, Ohio 











ee 
*An exglusive ptoduct of the Glastic Corporation 
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responsibility for all operating fune- 
tions of the engineering department, 
including product development, design. 






Newly elected vice president and 
director of engineering of the Stuck 
baker-Packard Corp. is William =H, 
Graves, with Packard since 1919. Engi 
neering head since 1950. he directed 














the engineering development of torsi 
bar suspensions to production cars. 


iy 


Lev A. Trofimov has resumed his pra 
tice as consulting engineer in the field 
of automatic control, having established 
offices at Hanna Rd., Willoughby, Ohiv 


F. J. Gaffney has been appointed vice 
president for engineering at Marior 











Electrical Instrument Co., Mancheste: 
N. H. Most recently, Mr. Gaffney was 
i director of engineering for the Guided 
Visit the exhibit af our Missil Divisi Fairchild F 
Belmont Plaza Hotel suite ora oe pao of t a aircon _ 
NAT'L I.R.E. CONVENTION gine and Airplane Co. 
MINIATURE A c MOTOR New York City, Mar. 21-24 During World War If Mr. Gaffney 
* owe served as head of the Test and Mea- 
surement Group of the MIT Radiation 




















@ STANDARD SIZE 10 MOUNTING DIMENSIONS 
@ CLAMPED BEARING RACE CONSTRUCTION 


@ LOW PRICE 








These precision A.C. motors are supe- 
rior in construction to motors previously 
938 DA. —} available. Deliveries are made 











from stock. 
:900 DIA. - 
+0000 Also in production are complete 
re lines of transmitters, receivers, control 
$000 O/A.—} +4» : yh Laboratory. A consultant to the Depart- 
transformers, resolvers and differen- ment of Defense for many years, he 
tials of size 10, size 11 and size 15 currently serves as a member of the 
. ‘ring : i 2 > ». > 
synchros, miniature D.C. motors and Steering. Committee of the Panel on 
h : Electronics in the Office of the As 
= other electronic components. ceca Wiacedidas ak Was eae il 
search and Development. 
- For full engineering information, 
32 (4 drawings, electrical characteristics In a major reorganization of il 


‘ engineering division, Consolidated En 
etc. write or telephone T. W. Shoop, s 


gineering Corp., Pasadena, Calif. has 
Sales Mgr. Telephone (Phila.) MAdi- | named Armard F. DuFresne to the newly 





















son 6-2101. West Coast Rep. Wm. J. | created post of chief product engineer 
Enright, 988 W. Kensington Rd., Los Mr. DuFresne will head a new product 


| engineering department responsible for 
Angeles, Calif. MUtual 6573. translating newly developed instru 
ments into design form for manufacture 
LOOK TO « » pe FOR SYNCHRO PROGRESS Associated with Consolidated since 
1945, Mr. DuFresne is a_ registered 
electrical engineer and holder of an 
| electrical engineering degree from the 
| California Institute of Technology. 
| Since 1952 he has been serving as staf 
assistant to the vice president in charge 
of engineering. 





The United States Testing Co., Inc 
Hoboken, N. J. has appointed Lawrence 
| J. Perenic manager of its Electronics 
Department. Prior to joining the Test 
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BAKELITE Brand Phenolic 
Plastic BMG-5000 Black 
25 combines functional 
and esthetic features in 
Stromberg-Carlson tele- 
phone handset 


Good appearance counts for a lot in 
plastics moldings like telephone hand- 
sets. But other factors are just as impor- 
tant—accuracy that helps with speedy 
assembly . . . durability that shrugs off 
rough handling ... good electrical prop- 
erties that keep the bugs out of opera- 
tion. 


In BMG-5000 Black 25 you'll find all 
these desirable features. Designers like 
the smooth surfaces, the fine details on 
intricate moldings, the freedom from 
warpage and blisters, the rich black 
color. Plastics molders like the faster 
molding cycles and greater leeway in 
molding time than obtainable with ear- 
lier general-purpose phenolics. Mold- 
ings are free from weld, knit, or flow 


1; 
ines, 


Rigid quality control governs every 
step in the production of BMC-5000 
Black 25. This molding material has 
outstanding blend-to-blend uniformity, 
the result of manufacture on specially- 
engineered, semi-continuous equip- 
ment. Learn more about it by writing 
Dept. BU-20 for a copy of BAKELITE 
Molding News, Vol. 1, No. 2. 


VALUES FROM 
ELECTRICAL TESTS 


Dielectric Strength (D149-44) 
Short time, volts per mil 

300 minimum 
Volume Resistivity, megohm-cms. 
(D257-46).... 
Dielectric Constant (ID150-47T ) 


60 cvcles. 


.5 x 10° minimum 


...8 maximum 

1,000 evcles... 

1,000,000 cycles. ...3> Maximum 
Power factor (D150-47T ) 


60 evcles. 


.7 maximum 


.. .O.10 maximum 
1,000 cycles. . 
1,000,000 eveles 


.0.06 maximum 


0.045 maximum 


Telephone handset molded by Northern 
Industrial Chemical Co., Boston, Mass., 
tor Stromberg-Carlson Co., Rochester, N.Y. 


‘BAKELITE 


BRAND 


Phenolic Plastics 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [§ 30 East 42nd Street, New York 17, N. Y. 
In Canada: Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 


The term Bake ire and the Trefoil Symbol are registered trade-marks of UCC 
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ing Co.’s staff. Mr. Perenic was s per. 
intendent of engineering for B. cay 
Manufacturing Corp., Brooklyn. jp 
charge of research and develop: jen: 
on microwave transmission compo: 
guided missile radar component- 
related products. 


Appointment of S. Sydney Minau! 
general manager of its Equipment Jj. 
vision has been announced by Nati: nal 
Research Corp.. Cambridge, Mass. 
Minault has served as vice president 
and general manager of Tracerlab, 
Inc., as well as at Ansco and the Sperry 
Gyroscope Co. In his new position, \r, 
Minault is responsible for all op 
tions of the Equipment Division, whi: 
produces the NRC line of high vac. 
equipment. 


Brig. General Peter C. Sandretto 
(U. S. Air Force Reserve) and <A. G, 
Clavier have been named assistant vic 
presidents of Federal Telecommun 
tion Laboratories, Nutley, N.  J.. 
division of International Telephone and 
Telegraph Corp. Both men are also 
technical directors of the Laboratory 
General Sandretto will act as gene) 
coordinator for military research and 
development projects. while Mr. Clavie: 
will act as general coordinato: 
company-sponsored research and_ de- 
velopment activities. 


Dr. Anthony Moos has been elected a 
vice president of the Universal Wind- 
ing Co., Providence, R.I., Dr. Moos 
will continue also as general manage! 
of Universal’s Patterson-Moos Divisio: 
Jamaica, N.Y., which is active in nu- 
clear physics and electronics. 


Solar Light Manufacturing ‘0, 
Chicago, has retained Leonard V. James 
as a technical consultant, concentrat- 
ing on lighting design and lighting ap- 
plication problems. Author of over 50 
articles on lighting, Mr. James has 
served as committee chairman and of- 
ficer for the Chicago Lighting Institute 
and the Illuminating Engineering 5o- 
ciety. Mr. James lighting experience 
includes 25 years as district enginee! 
for GE’s lamp division and, before that. 
several years as a member of the teach- 
ing staff in electrical engineering at th 
University of Illinois. 


Recent appointments at Stanford Ke 
search Institute, Palo Alto, Calif.. 
clude those of Dr. Jerre E. Noe, as 
assistant director of engineering 
search; Dr. Byron J. Bennett, as m: 
ager of the computer laboratory; 

Dr. Kenneth R. Eldredge as manager 0! 
the control systems laboratory. Dr. \oe 


PV FAVA 
‘Soe eee! 


will supervise both of these new!) 
formed laboratories. 

Joining SRI in 1948, Dr. Noe has re- 
cently headed the engineering divisins 


circuits and systems group, directing ©e- 
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SERVING IN EVERY CORNER OF THE WORLD 


ASCO F.H.P.MOTORS 


Air conditioning in Afghanistan . .. Heaters 
on Hudson’s Bay! Refrigerators in Reykja- 
vik ... Projectors in Peru! Go where you 
will; you’ll find American-made products 
that depend on Fasco Fractional H.P. mo- 
tors for unfailing service under every con- 
ceivable operating condition. You too can 
trust Fasco quality and dependability to 
protect your reputation . . . anywhere .. . 
any time. 


REMEMBER! .. 









FASCO 


FRACTIONAL H.P. 


MOTORS |; 


Composite view of the three Fasco Plants 
located in Rochester, N. Y. and Fayetteville, N. C. 


. We also make many 
different Blowers rated from 15 to 275 C.F.M. 





Fasco makes 1/500 to 1/6 H.P. motors... 
2-, 4- and 6-shaded-pole types for the widest 
variety of applications. If there isn’t a 
standard Fasco motor that EXACTLY 
meets your every requirement, we will 
“tailor” one to fit your specifications at no 
extra cost! 

So whenever the need arises for rugged, 
dependable, quiet-running F.H.P. motors, 
you'll find it pays to Consult Fasco First! 


This new catalog gives complete 
data and specifications on Fasco 
F.H.P. Motors ranging from 
l4oo to 4% H.P.... two, four and 
six shaded pole types. A copy is 
yours for the asking 


Oo 2 HES TE R 2, NE W 





& 
/-—_ FASCO |\NDUSTRIES, INC. 


Yo R-K 


| 
| 








search and development of electro i 
CAPACITORS data-handling systems. Previously he 
was a development engineer with Hew 

will help you build lett-Packard Co. 


VAPORPROOF el: ats tank hei oc 


Sievit systems Instrument Co., Long Island City, N.Y. 

as a project engineer to work with man- 

VITRAMON CAPACITORS agement in horizontal coordination of 

work even underwater company projects. Mr. Brown had 

earlier spent 19 years with Ford in 

test. field service. and design engineer. 

ing. A graduate of the U.S. Naval 

Academy. Mr. Brown has had _ broad 

experience in the computer and auto- 

Dampness just can't get into a Vitramon / matic control fields, and has been 
Capacitor ... it's a piece of “quality crock- : granted ten patents on devices ranging 
Serene tock.  coithoc oad a from gyro controls to bomb-release sy 
Capacitor. iam 


VAPORPROOF? YES! PLUS... 

LOW LOSS LOW NOISE 
WIDE TEMPERATURE RANGE 

RUGGED MINIATURE STABLE G.E.’s distribution transformer depart 


The biggest names in electronics use Vitra- . ment, Pittsfield. Mass.. succeeding 
mon Capacitors if Mee aiiestins beat- Two ot —a — a of E. D. Treanor, 
frequency oscillotgaammamme terceptor Se oe ee a a sable, A veteran of 46 years with G.E., Mi 
guidance, radar @nd setvo systems, carrier RSE = Re SS SHR SNS. eee Tre: \ ; er in the devel 
telephone and systems, prox- efficient and effectively homogenous unit. anor Was a pioneer in the develop 
er gael rd Sones , ment of small, light transformers. 
: pioneering in the use of steel instead 
a of cast-iron for transformer tanks and 


IF YOUR CAPACITOR PROBLEM IS CRITICAL INCORPORATED in the development of improved cor 


steels. Mr. MeMorris who came. with 


WRITE TODAY FOR COMPLETE DATA... BOX 544M . BRIDGEPORT 1 . CONN. G.E. in 1928. has most recently been 


an engineer in the lightning arreste1 





W. A. McMorris has been appointed 
manager, distribution transformer ad- 
vance and development engineering at 


who has retired. 





department. with previous experience ii 
power transformer engineering and ii 
research. 


"1 , Reorganization of the engineering de 
Multiple Reprint on t izat t ineerit 


partment at the Mark Simpson Manu 
facturing Co., Long Island City, N.Y 


e e e manufacturer of amplifiers and related 
Printed Circuits products. has resulted in the appoint- 


ment of Joseph Rice as assistant chief 


engineer, and William Lipson as co 
I, a continuing program, the editors of ELEcrricaL MANUFACTUR- = ipsa = wei . 
. - . : “i or asen, 0 remé Ss as 
ING, have been regularly reporting developments in printed circuits aoe . pe ee 
and associated techniques, both from the standpoint of parts design, 
application, and advanced fabrication and assembly methods. Two key appointments in its Guided 
A selection of 14 of these articles has been brought together in a Missile Section, Mishawaka, Ind., hav 
72-page booklet, Multiple Reprint No. 8, “Printed Circuits.” Subjects been announced by Bendix Aviation 
di Corp.. which has upped A. C. Omberg 
; to assistant general manager, and 
Elements of Radio Circuits Printed on Ceramic Plates, April 1946; | W. P. Bollinger to assistant director of 
Standardized Stamped Wiring for Low-Power Circuits, July 1947; Metal- engineering. 
lized Circuits Reduce Wiring Costs, September 1947; Three Metallized Mr. Omberg. with Bendix since 1944. 
Techniques for Component Design, February 1949; Miniaturization— has been director of engineering and 
Crux of Contemporary Product Design, June 1950; Unitized Electronic : os li R; li Divi 
Design and Construction Techniques, February 1951; Mechanization research at the Bene Ix Lac io Division 
of Wiring—Key to Automatic Assembly, January 1953; Printed Circuit Baltimore. Mr. Bollinger joined the 
Assemblies by Automatic-Machine Systems, March 1953; British De- 
velopments in Embedded and Printed Circuits, May 1953; All-Printed weapons system development 
Circuit Electronic Assembly, June 1953; Portable Radio with Printed ‘ : 
Circuit, July 1953; Solderless Electronic Assembly with Cellular 
Units, September 1953; Printed-Circuit Design Sources, December H. W. Cory has been promoted from 
1953; Simplifying Fabrication of Printed Circuits, February 1954. 


chief engineer. 


Missiles Section in 1953 as manager ot 


assistant chief engineer to chief en- 
gineer of control engineering at Allis 


e Copies of Multiple Reprint No. 8 are available at $2.00 each on requests Chalmers, succeeding T. B. Montgomery, 


accompanied by remittance, including 3 per cent sales tax for New York eT Roan, Ak mands tat sen 

City deliveries. Send orders to Reader Service Dept., The Gage Publishing who has been advan ed ” chief ; 

Company, 1250 Sixth Ave., New York 20. gineer of the company’s new industry 
application section. Mr. Cory joined 
Allis-Chalmers in 1941 and has been 
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dependable NAMCO 


“*STELLITE’’- WELD 


SCS 


do those hidden jobs 
rptutomatically 









































Solenoids offer you a modern, up-to-date way of 
doing jobs automatically, by remote control— 
even in cramped quarters. You can simplify de- 
| sign, manufacture and operation—with the posi- 
tive, accurate action of Namco “‘Stellite”-weld 






The F. L. Smithe Machine Company 
points with pride to the Champion Hy- 

draulic Die Press. Its synchronized ram 
j and cutting board movements provide 
ef. greater safety and operating ease, longer 
te machine life. For important switch and 
solenoid components, they chose Namco 
Snap-Locks and “Stellite’’- weld sole- 
noids. 


Solenoids. 


Many manufacturers with a cost or space 
problem have found the solution in these com- 
pact reliable solenoids. They’re using them in 
the place of expensive and bulky gear trains, 
levers, linkages and other mechanisms. They're 
getting better products (usually at lower costs) 
by using Namco Solenoids to 


d ACTUATE CLUTCHES ACTUATE CLAMPING 

L- OPERATE SWITCHES HOLD CHUCKS 

I CONTROL MACHINES OPERATE VALVES 

F MOVE LEVERS VIBRATE CUTTING KNIVES 
. PRINT SYMBOLS OPEN AND CLOSE DOORS 


- OPERATE SAFETY DEVICES OPEN AND CLOSE HOPPERS 
EJECT WORK IN PROCESS SORT INSPECTED PARTS 


Namco “Stellite’’-weld Solenoids are built in 
‘. sizes with ratings from 2!» to 25 pounds, push 
rg or pull, at maximum 1” stroke. We'll be glad to 
id recommend the size and style best suited to your 
job—ask our engineers to talk it over with 


yours. 


= Engineering BULLETIN EM-52 gives 
details on standard Namco Solenoids. 


ELECTRICAL MANUFACTURING DIVISION 


ACME-GRIDLEY 


© BAR and CHUCKING AUTOMATICS sure NATIONAL 

ry, 

| iliRtere Aetenns Seating thee ood Tare ACME COMPANY 

ry © Limit, Motor Starter and Control Station 
Suttdhes © Salencids © Contract Mansfachring 170 EAST 131st STREET © CLEVELAND 8, OHIO 
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CENTRIC CLUTCHES AND cries wis. icons spss 


| since that time. A member of th 


| AIEE, he is now chairman of its Fee: 
= back Control Systems Committee. 


In an executive staff relignment 
James J. Marino, formerly chief mecha: 
ical engineer at Motordyne, Inc., Lo 
Angeles, Calif., has been named vic: 
president in charge of engineering. Th: 
company manufactures fractional-hors¢ 
power motors, dynamotors, and in 

| verters. 


Van R. Ostrander, formerly chief engi 
neer for Houghton Laboratories, Inc 
has been placed in charge of the newh 
organized electro-ceramic department 
of the Endevco Corp., Pasadena, Calif 
The new department will develop new 
ferro-electric materials for use in the 
company’s piezoelectric transducers 
and for other broad applications. 


Dr. Joseph Silverman has been pro 
moted to head of the Research Depart 
ment. Walter Kidde Nuclear Labora 

| tories. Inc., Garden City. Long Island 

Previously, Dr. Silverman had been as 
sociated with the Atomic Energy 
Division of the H. K. Ferguson Co. 
A graduate of Brooklyn College, he 
received his advanced degrees at Co- 
lumbia University, and has held a 
research fellowship at the Brookhaven 
National Laboratories. 





— Lone Star Cement Corporation added a Dravo Corp., Pittsburgh has ap- 


CENTRIC CENTRIFUGAL CLUTCH-COUPLING '"" * Pee tae tae 
that did the trick. 


ment Department of its Engineering 
: ; Works Division. Functions of the new 
Their Bonner Springs, Kansas plant did not get sufficient starting | department include the design and 
torque to bring a hammer mill up to required speed from an fabrication of mixers, blenders, and 
: . related equipme astics ¢ 
available 350 hp, 720 rpm squirrel cage motor. atom equipumat for pleticn ane 
similar machinery. 

The installation of a Centric Clutch-Coupling between the motor Mr. North has had more than 25 
. years of experience in various engi- 

and the hammer mill solved the problem. Lone Star reports that all ~ eeegl eee) ee 
c , ; ; : : ae neering capacities with Celanese Cor- 
units are operating satisfactorily since the ‘Centric’ was added. poration of America, Tennessee East- 


. ; ; man Corp., Dow Chemical Co., and 
Here is another example how a Centric Clutch or a Centric Clutch- + ae . aaa 
The Patterson Foundry and Machine 


Coupling can improve any motor drive — to provide smooth, cushion Co. He also organized the H. W. North 
starts and complete acceleration control in motor, indirect, engine 0-. Erie, Pa. 


and dual drives. . 
Joseph C. Fox, formerly associated with 


NOW! YOU CAN ELIMINATE PRE-DETERMINED OVERLOADS [2° PoehlerJarvis Corp. as chie! 


metallurgist, has opened an office at 
WITH CENTRIC’S NEW REVOLUTIONARY TRIG-O-MATIC CLUTCH 4401 Jackman Rd. Toledo 12, Ohio, 
—with its instantaneous trigger action release that reduces power for the practice of engineering consul 
drive down-time by elimination of shear pins. Trig-O-Matic is tation on problems relating to th: 
practical for all speeds as low as one rpm—and for higher speeds chemical and metallurgical phases o! 
as well—is adaptable to sprocket, pulley, belt and gear drive die casting. 
arrangements. Send for latest bulletin. 


What’s your drive problem? May we help solve it? Dr. A. Melvin Skellett, holder of mor 
than 70 patents in the field of ele 
tronics, has been named director 0! 


EN TR I CL UTCH 64 color television tube planning and dé 


enn i Wi velopment for Tung-Sol Electric, In 
oc nctiaied Y Newark, N. J. For the past 25 yea 


U.S. ROUTE 9 AT MAIN ST. * WOODBRIDGE, NEW JERSEY Dr. Skellett has been active in elec: 


tronics research and _ administratio! 
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CAROL CABLE COMPANY 


Division of the Crescent Company, iInc., Pawtucket, Rhode Island 


Serving Industry for more than 30 years 
*FOR COMPLETE INFORMATION, WRITE DEPT. EM. 
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ELECTRIC COMPANY 
3349 ADDISON STREET 
CHICAGO 18, ILLINOIS 
































Good products 











deserve 





good 














components 













































Comar 


components 


help 


good products 


perform better 





If you use relays, solenoids, coils, 
transformers, or switches, in 

your product, your best source is 
Comar. Custom-manufactured 

to your specs, Comar components 
provide maximum efficiency 

and dependability at low cost. 


Send for full details now! 




































» TRANSFORMERS +» SWITCHES + HERMETIC SEALING 





Visit Booth 314 
The 1.R.E. Show 








serving for 15-years on the technica] 
staff of Bell Telephone Laboratories, 
He has also served the Government as 
a consultant to the Research and [e. 


velopment Board of the Department 
of Defense. 





Samuel Levine has joined the Tele. 
register Corp., New York as systerms 
engineer. Formerly, Mr. Levine was 
deputy chief of the systems engineering 
section, Radar Systems Branch, Evans 
Signal Laboratory, Belmar, N.J. Tele- 
register manufactures special-purpose 
electronic data-handling and display 
svstems, 





New manager of product develop. 
ment at P M Industries, Inc., Stam- 
ford, Conn. is Arnold E. Rudahl, for- 
merly with W. L. Maxson Corp., New 
York. 


G. Lupton Broomell, Jr., has been ap- 
pointed chief engineer at Leeds & 
Northrup Co., Philadelphia, with which 
he has been associated since 1937. Mr. 
Broomell is chairman of the American 
Standards Association’s subcommitttee 
working on the standardization of 
automatic null-balancing measuring in- 
struments, and also chairman of the 
group subcommittee of the AIEE on 
electrical recording and controlling in- 
struments. 





At Westinghouse Electric Corp., 
Frank R. Benedict has been appointed 
manufacturing engineering manager 
for the Sturtevant Division, with re- 
sponsibilities for coordinating — the 
functions of engineering for the divi- 
sion, as well as supervising operating 
methods, tooling and processes of manu 
facturing. 

Mr. Benedict joined Westinghouse in 
1928, following his graduation from 
Tri-State College with an electrical en 
gineering degree. In 1948 he became 
engineering manager for the Westing- 
house Atomic Power Division, return 
ing to headquarters in 1952 as as 
sistant engineering manager for in- 
dustrial products at Pittsburgh. From 
this position he joined the staff of 
H. E. Seim. vice president in 1953. 


Adam E. Abel has been advanced to 
director of engineering and_ research 
for the Bendix Radio Communications 
Division of the Bendix Aviation Corp 
Mr. Abel. who has been serving 

assistant director, holds degrees i 
electrical engineering from the Univer 
sity of Illinois and served as a product 
engineer for RCA before joining Ber 
dix. 


Formerly chief engineer of the Ge 
manium division of Radio Receptor Co 
Herman Fialkov has been elected pres 
dent of General Transistor Corp 
Jamaica, N.Y., manufacturer of trai 
sistors and germanium diodes. 
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TORKRITE TUBING 


in foreground, enlarged to show 
detail. 


va CLEVELITE 


cee is LAMINATED PAPER BASE PHENOLIC TUBING 
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he ADVANTAGES 
= In seven specific grades, Clevelite is one of the finest and most complete lines of 
- Torkrite affords unmatched recycling tubing available to the electronic and electrical industries. 
iu . 7 a 

ability. After a maximum diameter core Grade Application 

has been recycled in a given form a rea- Grade E Improved post-cure fabrication and stapling 
a . . Grade EX Special grade for TV yoke sleeves 

sonable number of times, a minimum a > 9 y : 
ym ; Grade EE Improved genera! purpose 
nN diameter core can be inserted and Grade EEX Superior electrical and moisture absorption properties 
i measured at 1” oz. approximately. Grade EEE Critical electrical and high voltage application 

Grade XAX Special grade for government phenolic specifications | 

Ip Torkrite has no hole or perforation Grade SLF Special for very thin wall tubing having less than 
a .010 wall 


through the tube wall. This eliminates the 


possibility of cement leakage locking the High performance factors, uniformity and inherent ability to hold to close tolerances, 


m SONS OF CONES. make Clevelite outstanding for Coil Forms, Collars, Bushings, Spacers and Cores. 


of Competent Research and Engineering facilities are always available to aid in 
Torkrite permits use of lower torque as solving those tough and stubborn design and fabrication problems. May we help you? 
it is completely free of stripping pressure 
to Fast, Dependable Delivery at all times. 
rch With Torkrite, torque does not increase | 
ons after winding, as the heavier wall acts WHY PAY MORE? For Good Quality . . . call CLEVELAND! : 


7 * Reg. U. S. Pat. Off 
rp to prevent collapse and core bind. hss . 


YeCLEVELAND CONTAINERGI: 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wisc., Ogdensburg, N. Y., Jomesburg, N. J. AS 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


in Improved new Torkrite is now available 

er in various diameter tubes. Lengths from 
uel 3/4” to 3-1/8” are made to fit 8-32, 
el 10-32, 1/4-28 and 5/16-24 cores 
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Visit 


our Exhibit +519 REPRESENTATIVES 


s ot the NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE, EAST ORANGE, N. J. 

D 7 ; : NEW ENGLAND RS. PETTIGREW & CO, 62 LA SALLE RD., WEST HARTFORD, CONN. [5 
Radio Engineering Show CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO |< 

al in New York City WEST COAST IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES ; 
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NCTIONAL PARTS AND TR 


Have Proven Their Value 
IN THE ELECTRICAL APPLIANCE FIELD 


c 36 | _ As eye-pleasing decorative trim, of course, 
but also as durable functional parts, pre- 
plated Nickeloid Metals are proving their 


ae 
qe. commen” value every day ...on the drawing board, the 
—___ production line, and most important, on sales 
counters wherever electrical appliances and 

housewares are sold. 


Pre-plated with durable finishes of chrome, 
nickel, copper and brass on base metals of steel, 
copper, brass, zinc or aluminum, Nickeloid 
Metals fit right into standard production tech- 
niques; require no cleaning, plating, polishing. 
You just fabricate and assemble. 


On dealers’ shelves and salesrooms, your product, 
incorporating gleaming Nickeloid Metals, catches 
the eye of Mr. and Mrs. Consumer just a little 
faster . . . gets merchants talking sales faster, too. 


Specify Nickeloid Metals, in sheets or coils and 
a variety of patterns and finishes. 


Learn how you can put Nickeloid 
Metals to work for you. 24 pages of 
informative reference material cover- 
ing properties, uses and fabrication 
techniques. 


Sales Offices 
in Most Principal Cities 
SINCE 1898 


AMERICAN NICKELOID COMPANY 


Peru 3, Illinois 


| 








Company 
Briefs 


Stockholders of the Gardner-Denver 
Co., Quincy, Ill. and the Keller Tool Co., 
Grand Haven, Mich., have approved 
consolidation of the two companies, with 
Keller Tool becoming the Keller Tool 
Division of Gardner-Denver Co. Jhic 
Keller Tool Division, which will con- 
tinue operations under its former man- 
agement, has manufacturing plants in 
Grand Haven and Reed City, Mich., and 
manufactures portable pneumatic tools 
for the aircraft, electronics, appliance 
and other industries. 


Tomore Electric Corp., Rochester, N.Y. 
has changed its corporate name to Sage 
Electronics Corp., and moved into larger 
quarters at 302 N. Goodman St. in that 
city. Expanded company activities, in- 
cluding additions to plant and facilities, 
prompted the change in name. 


Assets and business of the Globe Steel 
Tubes Co., Milwaukee, have been pur- 
chased by The Babcock & Wilcox Co., 
which will continue to operate the 
Milwaukee plant as part of its Tubular 
Products Division. Globe Steel manu- 
factures seamless and welded stainless, 
alloy and carbon steel tubing, as well 
as other products. 


Stockholders of Norden Laboratories 
Corp., Milford, Conn., have approved a 
proposal for the integration of the busi- 
ness, property and assets of the Cor- 
poration with Ketay Instrument Corp., 
New York. The integrated organization 
will be known as Norden-Ketay Corp., 
with Morris Ketay, president of Ketay, 
serving as president. Combined sales 
volume of the two companies is expected 
to total more than $20,000,000. 


Gale Dorothea Mechanisms, _Inc., 
manufacturer of display animation me- 
chanisms, has moved to a new plant in 
Woodside, Long Island, N.Y. The new 
move, the third in seven years, makes 
available a plant containing 10,000 sq 


ft of space. 


Taking a major step into the field of 
scientific research and development, 
with emphasis on military needs, 
Studebaker-Packard Corp., South Bend, 
Ind. has acquired the Aerophysics De- 
velopment Corp., Los Angeles. Aero- 
physics which has specialized in the field 
of guided missiles, is also equipped for 
broad developmental work in the whele 
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New Sub-Miniature Relay 


Now Double Pole Double Throw 
with Increased Ratings 


: ae Cle Mikey vet 


ACTUAL 
SIZE 


TYPE KH-6D 


oe ELECTRICAL SPECIFICATIONS 

















Weighs 0.33 oz.—has 
low capacity for RF 


switching. Applicable 
CONTACTS: Double pole double throw rated at 
la 0.5 amperes at 26.5 volts DC or 115 volts AC 


si resistive 


to printed circuits. 


COIL: Sensitivity—nominal 1.0 watts, maximum 
n 0.3 watts 
P., Resistance—up to 1500 ohms standard 


TEMPERATURE: Minus 60° C to plus 125° C 
VIBRATION: 10 G up to 500 cycles 
SHOCK: 100 G plus (operating) 


SPEED OF OPERATION; 2 milliseconds at 
nominal voltage direct from battery supply 
ew and 1 millisecond with series resistance 


ALTITUDE: 350 volts rms at 80,000 feet 


TERMINAL TYPES: Printed circuit, solder terminals 
and plug-in 


CAPACITY: N. O. contact to case 0.6 mmf. Write for catalog sheet giving complete information 





DON’T MISS ALLIED’S BOOTH AT THE I.R.E. SHOW—492. ELECTRONIC AVE. 


} ALLIED CONTROL @ 


ALLIED CONTROL COMPANY, INC., 2 EAST END AVENUE, NEW YORK 21,N.Y. 






aL-168 


Does your 
product 
need motion 
at 

SLOW 
SPEED? 


If you are designing 

or building a product 

where you need motion 

at slow speed, Moto- 
research has a motor for you. 
Our A. C. Induction Motor is 
made in three basic sizes with 
output shaft speeds of from 
1-200 rpm. and with torque of 
from 5 to 500 in. ounces. 


Hundreds of thousands of these 
motors are in use today on such 
applications as Rotisserie, Broil- 
er or Household Range where 
a motorized spit is provided, ad- 
vertising displays, vending or 
coin operated machines, amuse- 
ment games, automatic televi- 
sion tuners, etc. 


Motoresearch manufactures 
these motors in volume for im- 
mediate delivery. Tell us the 
motor requirements of your ap- 
plication and we will build to 
suit your product. Sample Mo- 
tors built to your specifications 
will be shipped for your own 
testing. Write for Gearmotor 
data sheet. 


SEARCH Company 


1600 JUNCTION AVENUE 
RACINE, WISCONSIN 


plore 


Designers and Manufacturers of 


SPECIAL INDUCTION MOTORS 
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area of aerophysics. The new acquisi- 
tion, which will be wholly owned sub- 
sidiary of Studebaker-Packard, will be 
headed by its founder. Dr. William 
Bollay, as president. 

A new assembly plant has been 
opened in Independence, lowa_ by 
Micro Switch, Division of Minneapolis- 
Honeywell Regulator Co., which will ex: 
pand its production of mercury and 
snap-acting switches. In addition to its 
factory in Freeport, Micro Switch also 
operates a plant at Warren, Ill. 


Transistor Miniatures Inc. is the new 
name of the Electronic Manufacturing 
Division of the former Scientific Products 
of Indpls., Inc., 2450 E. 52 St.. Indiana- 
polis 5. Ind. There has been no change 
in address, owners, or officers. 


ACF Industries, Inc., N.Y.. has re- 
quired the Engineering and Research 
Corp., Hyattsville. Md.. manufacturer of 
aviation and electronic equipment. 


With the leasing of a new plant in 
Copiague, Long Island. N.Y., Fairchild 
Engine and Airplane Corp.’s Guided Mis- 
siles Division, Wyandanch. Long Island, 
N.Y., is expanding its reinforced plastics 
department. In the new facility Fair- 
child will make plastic components for 
its own missiles. military articles of a 
classified nature. and other plastics 
products. 


In keeping with its expanding prod- 
uct line, the Barry Corp., Watertown. 
Mass. has changed its name to a 
more accurately descriptive title, Barry 
Controls, Inc. Established 11 years ago 
to make shock isolators for the Navy, 
Barry Controls is currently producing 
industrial mountings for controlling 
noise and vibration for devices ranging 
from machine tools to dictaphones. 


McGraw Electric Co., Chicago, has 
completed the purchase of the assets of 
the Lonergan Manufacturing Co., Albion. 
Mich. The newly 
will be operated as the Lonergan Manu- 
facturing Div., McGraw Electric Co. 


acquired company 


The Mercast Corp., New York, has pur- 
chased the entire stock interest held by 
National Bronze and Aluminum Foundry 
Co., Cleveland, Ohio in the Alloy Pre- 
cision Castings Co., also of Cleveland. 
Mercast. an affiliate of the Atlas Corp., 
control the license for the Mercury 
process on investment casting. Its 
licensees in addition to Alloy Precision, 
include Koleast Industries, Inc., and 
Thompson Products, Inc. 


International Business Machines Corp. 
plans to construct two buildings at 
Poughkeepsie, N.Y., to be used for en- 
gineering and development activities on 


Reader 
Inquiry 
Facility 


Page 253 


e A regular feature in each issue, 
the Reader Inquiry Facility in- 
cludes postpaid return cards for 
qualified readers to use to obtain 
without charge, 


. Additional information from 
the manufacturer on any prod- 
uct or service described in New 
Components and Materials de- 
partment in the current issue. 


Copies of manufacturers’ pub- 
lications reviewed in Literature 
for the Asking in each issue. 


Single copies of reprints of 
selected feature articles cur- 
rently listed in Feature Article 
Reprints section. 


Further data from the source 
on any product described in 
Advertisements in the issue. 


Each item reviewed in the issue 
is assigned a key number which 
is repeated in the Reader Inquiry 
Facility post cards. Circle the 
numbers on the return card for 
the items selected, fill in the card 
completely and mail. Reader in- 
formation must be legible and 
complete, and cards must be mail- 
ed within 60 days after publica- 
tion to secure this free service. 

All reprint titles currently avail- 
able without charge through the 
Reader Inquiry Facility are listed 
in “Feature Article Reprints” de- 
partment on page 252 of this issue. 

Because of the expense involved 
in producing these feature article 
reprints, longer articles and book- 
lets including multiple reprints on 
related subjects are offered at a 
modest charge intended to cover 
printing, handling and postage. All 
orders must be accompanied by 
remittance, including 3 per cent 
sales tax for New York City de- 
liveries. 
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@ These Peerless Motors, built 
to exacting specifications, must 
withstand tremendous shock, high 
vibration levels and great tem- 
perature changes. After installa- 
tion they are virtually inacces- 
sible. To remove one costs almost 
as much as a new motor. There- 
fore, they must be flawless. 

Peerless-customer teamwork 
engineering made this motor pos- 
sible. We can apply our motor 
knowledge to your application in 
the same way. Let us check your 
“specs” and give you our recom- 
mendations. There’s only one ob- 
ligation—that's our obligation to 
give you the one motor that will 
meet your needs best. 


FANS - BLOWERS - MOTORS 


THE PEERLESS ELECTRIC COMPANY 


1503 W. MARKET ST., WARREN, OHIO 
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ee 2) 


When better performance depends on unexcelled timing 

components, it pays to look to HAYDON*. Engineers 
can rely on HAYDON Timing Motors and Timing Devices 
to give products precise, exacting control of Time to 
better serve the user. 


Whether it’s product diversification or refinement, your 
HAYDON Timing Engineer can provide complete engi- 
neering information. Write for his name now. 


HA YDON A SUBSIDIARY OF GENERAL TIME CORP. 


AT TORRINGTON 


| HEADQUARTERS FOR ° 
HAYDON Manufacturing Company, Inc. 
Tl M / b G | 2527 ELM STREET, TORRINGTON, or sand 


- (J Put me in touch with the Haycon Timing Engineer. 
Z CL) Send me catalog, ‘Electric Timing Devices’’. 
x NAME 

® TITLE 

COMPANY 

CO. ADDRESS 
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electronic data-processing equipm«nt, 
Expected to be ready for occupancy by 
the end of the year, the interconnected 
buildings will add 96,000 sq ft of floor 
space to existing laboratory facilities 


A cut in transistor prices, amounting 
to as much as 40 to 50 per cent on some 
types, has been announced by Ger- 
manium Products Corp., 25 Cornelison 
Ave., Jersey City, N.J. Included in the 
company’s line are n-p-n grown june- 
tion types. Both hermetically sealed 
triode and tetrode types are being pro- 
duced. 


Vickers Electric Div., Vickers Inc., St. 
Louis, has opened a new district sales 
engineering office in Cleveland Heighits, 
Ohio, with Marvin R. Stein in charge. 
\ unit of the Sperry Corp., Vickers Elec- 
tric Division manufactures selenium 
rectifiers, magnetic amplifiers, magnetic- 
particle clutches and brakes, d-c regu- 
lated power supplies, photoelectric cells 
and control systems. 


\s part of its plan for continued ex- 
pansion, General Controls Co. has started 
construction on two additional facilities 
at its Glendale, Calif., plant. One of 
these consists of a 15,000 sq ft addition 
to the present engineering area, pro- 
vided added space for research and de- 
velopment. 


Now a division of the Sterling Precision 
Instrument Corp., Buffalo, N. Y., the 
former Trans-American Precision Instru- 
ment Corp., Flushing, N. Y.. is officially 
known as the Sterling Precision Instru- 
ment Corp., Instrument Division. General 
offices and manufacturing plant address 
will remain unchanged. 34-17  Law- 
rence St., Flushing 54, N. Y. The change 
was affected primarily to expand finan- 
cial, personnel, and equipment resources 
to accommodate expanding business. 
The Instrument Division is engaged 
principally in the research, development 
and production of electronic and elec- 
tromechanical devices. controls. and re- 
lated products. 


Sinclair-Collins Valve Co. and Valvair 
Corp., Akron, Ohio, have opened a plant 
in Canton, Pa., to be operated under the 
name of Collins Valve, Inc. The new 
plant will serve Eastern customers, 
while Valvair and Sinclair-Collins will 
supply the needs of Midwest and West- 
ern customers. Engineering sales and 
administrative offices of Collins Valve. 
Inc., will remain in Akron. 


Under a patent licensing agreement 
reached between International Telephone 
and Telegraph Corp., and Radio Corpora- 
tion of America, RCA will be licensed 
for 5 years beginning Jan. 1, 1955 under 
IT&T’s U. S. patents for commer il 
radio apparatus and tubes. In addition 
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Cylinder operated, Saunders body 
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Water and gas 
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Cylinder operated, sanitary 
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one source for the 
most complete line of 


When you discuss solenoid valve requirements with an 
ASCO Engineer, you are benefiting from the design and 
development experience of half a century. The ASCO special- 
ist can recommend the right valve for your needs because 


that leadership has resulted in the more than 1300 types of 
solenoid valves now available: 


Two way valves in pipe sizes from Vg” to 6” — for 
temperatures to 600° F. — for pressures to 1500 p.s.i 
Three way valves in pipe sizes from 1” to 6” — for 
temperatures to 450° F. — for pressures to 1000 p.s.i 


Four way valves in pipe sizes from 14” to 114” — for 
temperatures to 212°F.— for pressures to 500 p.s.i 
— poppet or slide type. 


And ASCO can supply you with standard, explosion-proof 
or water tight enclosures— Class A and Class H coils—a wide 


range of body materials including cast iron, brass, bronze 
and stainless steel 


There’s one source that solves virtually any solenoid valve 
problem—ASCO. Why not have the ASCO Engineer call—or 
write for your copy of ASCO Solenoid Valve Catalog No. 24. 


CORROSION RESISTANT 
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Pressure operated, manual reset | Bulk loading, electrical interiock 
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FOUR WAY 


Dual solenoid Midget. general purpose 
Bulletin 834 Bulletin 834 


Solenoid Valves 


393 Lakeside Avenue - Orange, New Jersey 
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/..to get IMMEDIATE SERVICE on ELECTRICAL 
INSULATING MATERIALS 


...to get EXPERT COUNSEL on CHOOSING and 
USING the right materials 


OE LEO Thus 
CRUE od 3s 


INCORPORATED 





Helping manufacturers of electrical equipment for many 
years in the selection and application of all types of 
insulation materials has given your IWI Representative 
a wealth of practical experience that would be difficult 
to equal. He is able to supplement his own knowledge 
with information from the research and engineering 
staffs of the leading insulation manufacturers IWI rep- 
resent. All of this ‘“know-how”’ is at your service 
without obligation—to help you choose and use the 
right product in the right way for every job. 





READY FOR SHIPMENT FROM STOCK— 
A COMPLETE LINE OF TOP QUALITY PRODUCTS 







Asbestos Insulation Insulating Varnish Teflon 

Built-up Mica Products © Mylar Combination Varnished Cambric 

Commutators Built to Insulation Products 
Specifications Phenolite ai 

Cotton Sleeving Pressure Sensitive Tape  V2rmisned 7 . 

Cotton Tape Saturated Sleeving vulcanized Fibre 

Fibre Wedges Silicone Insulations Wood Wedges 


Insulating Paper Silicone Resins Woven Glass Insulation 
ted) 

LE. . Your Most Complete 

1a and Dependable Source 


A NATIONAL NETWORK OF WAREHOUSES 


SERVING ELECTRICAL MANUFACTURERS 


INSULATION AND WIRES 


INCORPORATED 
1534 Swinney Avenue «_ Ft. Wayne 6, Indiana 


a 





Write For Address Of Warehouse Nearest You 
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RCA will continue to have a non-ex- 
clusive license, including the right to 
grant licenses to other companies for 
home television receivers, home radio 
receivers, and electric phonographs and 
tubes under patents and applications 
in existence in 1947, which were origi- 
nally owned by predecessors of IT&T’s 
Capehart-Farnsworth division. 

IT&T is licensed under RCA’s U. 5 
patents for commercial radio apparatus, 
tubes. and home television and radio 


receivers 


\ new Permacel Tape Corp. ware 
house, designed to expand service in 
the Ohio, Michigan and Kentucky 
area, has been opened in suburban De- 
troit at 615 Livernois Ave., Ferndale. 


Mich. 


The Sangamo Electric Co., Springfield, 
[ll., through a wholly owned subsidiary, 
has acquired the assets of the Gothard 
Manufacturing Co., also of Springfield 
The latter will henceforth operate un- 
der the name of Sangamo Generator, 
Inc., 2110 Clear Lake Ave., Springfield, 
Ill. For the present, the entire line of 
rotary converters, dynamotors, genera- 
tors, special d-c motors and related 
products, will be produced under the 
Sangamo name. 


Motorola, Inc., Chicago, is negotiating 
for the purchase of additional land in 
Phoenix. Ariz., in which to construct 
facilities for engineering and _ light 
manufacturing. The company already 
occupies 80,000 sq ft of modern facili- 
ties in Phoenix, devoted to research and 
development projects pertinent to mili- 
tary electronics and to solid state 
physics. The new facilities will make 
possible pilot runs and larger commit- 
ments on transistors and related small 
ind highly precise devices. 


Establishment of new sales and en- 
gineering offices in Phoenix, Charlotte 
and Denver has been announced by 
Micro Switch, Division of Minneapolis- 
Honeywell Regulator Co. Ralph C 
Froehlich, heads the new Phoenix 
office; Donald S. Schultz, the Charlotte 
ofice; and Richard J. Petersen is in 
charge of sales and engineering in the 
Denver area. 


Construction of a new brass mill in 
Los Angeles will soon be undertaken 
by the American Brass Co., Waterbury. 
Conn., with a planned annual capacity 
f about 30 million lb. The new mill 
will produce copper and copper-base 


alloys in the form of sheet, strip. rod, 
tubing and drawn copper products. 
The mill and office will require 330,000 
sq ft of floor space. and together with 
the land, will involve an expenditure 
of $13.000,000. 

The company’s statement came on 
the heels of announcements of plans for 
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WELD SEMI-CONDUCTOR DEVICES 
Witte SPEED AND PRECISION 


whisker-wire 
welded directly 


to lead or stud 


precision stored-energy welding 


WELDMATIC MODEL 1015 welds molybdenum, tungsten, 
gold, iridium-platinum, or other fine wire to Dumet, 
Kovar, steel,-etc. Diameters 0.0003 to 0.060 inch 


welded easily without-oxidation or annealing. 


Y.: UNITEK CORPORATION 


258 Halstead Avenue * Pasadena 8, California 


WELDMATIC Write for Complete Technical Information 


on Stored Energy Welding 


Editorial Position Open 
for Engineering Writer 


e ELECTRICAL MANUFACTURING seeks to add to its Edito- 
rial Staff an engineer with indicated writing ability who has 
had industrial experience in mechanical phases of design of 
electrical or electrically operated products. Some knowledge 
of mechanical components, like springs and bearings, desir- 
able; also structural and fabricated metals from design point 


of view; magnetic materials. 


Applicant need not have actual publication experience, 
but writing interest and ability would have to be demon- 
strated; might have edited a college engineering magazine. 

Publication prefers graduate mechanical engineer in early 
thirties. Would accept man under 30, having at least 5 years 


of industrial experience. 


Send resume to Editor, Personal, ELECTRICAL MANUFACTURING, 
1250 Sixth Ave., New York 20, New York 


the construction of a $25,000,000 a 
num fabricating plant at Terre H 
Ind. and a $2,500,000 productio: 
cility for flexible metal hose and tu 


at Mattoon, III. 


Initial plans to enter the comy 
field were disclosed by Hoffman E 
tronics Corp., Los Angeles, with 
announcement of the acquisition of 
outstanding shares of The Analyzer 
Corp., Los Angeles analog computer 
manufacturing firm. The — purchase 
agreement included an exclusive license 
to manufacture and sell computers 
utilizing the Nordsieck integrator 

Inventory, tooling and equipment 
the acquired corporation has alre 
been transferred to the main Hoff 
plant at 3761 South Hill St. 


The Standard Portable Cord Co., Inc., 
formerly located in Jamestown, N. Y, 
is now in full production in its new 
plant in Mayville, N. Y. Formerly a 
division of Lincoln Park Industries, De- 
troit, the company is now operating 
independenly in larger quarters. 


Dunlap and Associates, Inc., 429 Atlan- 
tic St., Stamford, Conn., has released 
the program for its Third Human Engi- 
neering Institute. Reflecting the grow- 
ing technical proficiency in the field, 
this year’s courses will be at a more 
advanced level than formerly. Infor- 
mation on fees and registration (which 
closes May 6) may be obtained from 
the Director, Martin A. Tolcott. 


To accommodate its expanding devel- 
opment engineering operations, Ameri- 
can Machine & Foundry Co. has leased 
27,000 sq ft in the Fawcett building, 
Greenwich, Conn. The Company's 
Greenwich Engineering Department is 
engaged in engineering research and 
development in radar antennas, ord- 
nance, guided missiles, automatic con 
trol and other military and industrial 


projects. 


The W. L. Maxson Corp., New York 
has established a Washington, D. C., 
office at 202 World Center Building, 


with Edward J. Myerson in charge 


In celebration of its 50th Anniver- 
sary, the Bodine Electric Co., 2254 \ 
Ohio St., Chicago 12, is conducting a 
contest to find the oldest Bodine motors 
still in actual use. Ten $50.00 first 
prizes and ten $10.00 second prizes 
are being offered. The contest closes 
at midnight May 1. 

Anyone may enter by merely sub 
mitting a post card listing the serial 
number and type of the Bodine moto! 
or name of product it powers, along 
with contestant’s name and address 
Card should be sent to “Old Motor 
Treasure Hunt,” at the address gi 
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WE SPLIT 





Write 

Potter & Brumfield Mfg. Co., 
or Sterling Engineering Co., 
Princeton, Indiana. 





* Unretouched photographs. 


RELAY COILS 


to show you why 


P&B RELAYS 


are the best 





These two coil cross-sections illustrate one of the 
many reasons why P&B’s engineering skills and 
manufacturing facilities have made it first in the 
relay field. 

The coil at the left was impregnated by the 
most universally accepted method. 

Note how the varnish failed to penetrate be- 
yond the first few strands—leaving air- and mois- 
ture-trapping spaces—allowing strands to pull 
loose when sawed. This trapped moisture sets up 
electrolytic action, causes eventual breakdown. 

Note, however, that the P&B coil above has 
no such “empty” spaces. All strands are solidly 
embedded in varnish—completely protected against 
moisture and electrolysis. 

Centrifugal impregnation, a method exclusive 
with P&B in the relay field, forces varnish com- 
pletely through the coil—displacing all air and 
moisture— filling all spaces permanently. 

It’s one of many excellent reasons why, when 
you need a relay ...of any size, any type, for 
any application . .. your smartest move is to P&B 
and Sterling Relays. 
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ELECTRIC COMPANY 


builds long 


capacitor life 
with 


MR’ RESINS 


ai 


Capacitors protected with special electri- 
cal grade resins are setting new standard 
for performance and long service life. 


HIGH TEMPERATURE RESISTANCE. Resin 
type capacitors are more resistant to 
high temperatures—operating effectively 
at 100°C. and over. 


MOISTURE RESISTANCE. Molded resin im 
pregnated capacitors have high resist- 
ance to the effects of moisture. If resin 
impregnated capacitors are affected by 
prolonged exposure to moisture, they re- 
cover their original electrical properties 
after the application of heat. 


DIELECTRIC STRENGTH. High dielectric 
strength offers space-saving advantages. 


STABILITY. Resin impregnated capacitors 
offer remarkably stable electrical char- 
icteristics during their long life. Capac- 
itance values remain virtually unchanged 
after accelerated tests representing long 
time operation. 


ECONOMICAL. Moderate original cost and 
long useful life prove resin type capaci 
tors cost less in the long run 


For their premium resin-type capacitors, 
leading manufacturers choose Celanese 
Marco” Resins. Reg. U.S. Pat. Of. 
Celanese Corporation of America, 

Plastics & Resins Division, Dept. 105-C 

290 Ferry Street, Newark 5, N. J. 


Canadian Chemical Company Ltd., 
Montreal and Toronto. 
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Abstract and Comment 


Manpower Problems Discussed at EJC General Assembly 


SOME 400 engineers attending the first 
General Assembly of the Engineers 
Joint Council were urged to work to- 
ward national policies that enhance 
and conserve engineering manpower. 
Speaking at the banquet following the 
all-day sessions held in New York on 
January 21. Donald A. Quarles, As- 
sistant Secretary of Defense, Research 
and Development, said that if we are 
to sustain a program that will keep us 
ahead in the technological race, our 
need for engineers and scientists must 
be expected to increase. 

Mr. Quarles had prefaced his re- 
marks by indicating that the Commu- 
nists have increased their scientific and 
technological potential by an order of 
magnitude. The Russians are turning 
out engineers and scientists at more 
than twice the rate in this country. If 
current trends continue, it will be a 
matter of only a few years before their 
scientific and technical manpower ex- 
ceeds ours. There is no question about 
our ability to stay ahead in this techno- 
logical race, Mr. Quarles said. In the 
military field, however, it is clear we 
are competing with a single-mindedness 
of purpose and a ruthless concentration 
on the aims of militant Communism 
that constitute a serious challenge to 
our way of life in the free world. 

This is a problem we must deal with 
on a_ strictly national-interest basis. 
Mr. Quarles continued. If we are to 
win this race, our manpower must be 
disposed to our greatest national ad- 
vantage. The military services require 
some specialists in the performance of 
their missions. Beyond this, we cannot 
afford to put engineers and scientists 
into uniforms. 

Mr. Quarles urged that best utiliza- 
tion of available engineers requires that 
industrial and other employers recog- 
nize an obligation to develop the full 
potential of each engineer and to avoid 
waste of his talents on non-technical 
duties 

The luncheon speaker, Dr. Dael 
Wolfle. of Washington, D. C., advised 
that substantial relief of the shortage 
of engineers, scientists and other pro- 
fessionals could be achieved by a de- 
termined effort to induce qualified high 
school graduates to go to college. Dr. 
Wolfle, Administrative Secretary of the 
American Association for the Advance- 
ment of Science, pointed out that if 


arrangements could be made to get that 
group through college, the number of 
average or better college students could 
be doubled. 

At the forum discussions on engin: 
ing manpower, Dr. Thomas H. Chilton 
technical director, E. I. DuPont de Ne 
mours & Co., past president, AIChE, 
was chairman. Participants included § 
C. Hollister, Dean of the Cornell Col 
lege of Engineering; M. H. Trytten 
director, Office of Scientific Personnel, 
National Kesearch Council and consul! 
tant to Engineering Manpower Commis 
sion; Carlton S. Dargusch, consultant 
to EMC; James M. Mitchell, Deputy 
Assistant Secretary of Defense, Man- 
power Personnel; Norman A. Shepard, 
chemical director, American Cyanamid 
Co., Howard A. Meyerhoff, executive 
director, Scientific Manpower Commis- 
sion; and Commander Carrison, of the 
Navy. 

Mr. Mitchell and Commander Carri- 
son explained the Government’s pro- 
posed National Reserve plan. (See 
Editorial on page 89). 


Questionnaire on Unionization 


In opening the panel discussion on 
“Employment Conditions and Unioniza- 
tion—Their Effect on the Engineer.” 
G. Brooks Earnest, chairman, reported 
for the first time on a questionnaire sub- 
mitted to the members by ASCE, ASME 
and AIEE. Dr. Earnest, who is pres 
ident of Fenn College, Cleveland, and 
past vice president of ASCE, indicated 
that of the 112,225 questionnaires 
mailed, 64.206 or 57 per cent res 
ponded. Of these only 2348 or about 
3.7 per cent were actually members of 
an established collective bargaining 
group. However, 17,318 or 27 per cent, 
reported as not being opposed to collee- 
tive bargaining. Furthermore. 12.833 
or 20 per cent, reported they believed 
collective bargaining would be advan 
tageous to them. Of 8199 reporting 
from two member societies in this cat- 
egory (the third did not ask the ques 
tion) 347, or about 0.9 per cent would 
prefer to be represented by a craft o1 
labor union. 

The results of the questionnaires 
present a challenge to the engineering 
profession, Dr. Earnest said. These } 
centages point up the missionary work 
ahead in spite of the permissive clau-es 
in the Taft-Hartley Act. 
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G-E COMBINATION WASHER-DRYER 


Washes and drys a full load of laundry completely 
automatically with a single loading—can be placed where 
it's most convenient. Only 30” wide, it fits under standard 
kitchen counter like a base cabinet—or can be built-in flush 
with a wall. As with so many G-E quality products, this 

new Combination Washer-Dryer uses EVERLOCK fasteners 


to hold vital parts secure against vibration 
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fasteners... 


used in NEW G-E Combination 
Washer-Dryer 


For a bulldog bite that just won't let go, there's 
nothing quite like EVERLOCK lock washers. Note 
those exclusive alternating chisel-like edges. They bite 
right into the face of the work and the screw under 
powerful spring tension .. . hold snug and tight even 


under extreme conditions of jolting, jarring and vibration. 


















Next time you order lock washers, be sure you specify 
EVERLOCK. There are none better. EVERLOCK lock 
washers are made in a complete range of common 
sizes and types—to special order if you need them. 
THOMPSON-BREMER & COMPANY 

514 North Dearborn Street, Chicago 10, Illinois 
Subsidiary of American Machine & 


Foundry Company—New York 
Another Product 
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Assembly 


INDUSTRIAL FASTENERS 








Kenneth D. Delanoy J. M. Murphy W..L. Barth, Jr. Thom Lundeen Richard C. Dudek J. J. Mcintosh 
Dayton 3, Ohio Manchester, Conn. Chicago 34, Ill. Moline, Illinois Beverley Hills, Calif. Atlanta 6, Ga. 
Oscar P. Martin Russell T. Brosius CC. W. McNeil Forrest Moschner P. L. Robertson Donald G. Teeling 


Lokewood 7, Ohio Philadelphia 3, Pa. Houston, Texas St. Louis, Missouri Milton, Ont. Can. Indianapolis 44, Ind. 














J. Ramsey Reese, Inc. Sam T. Keller Leonard F. Berg A. J. Murphy Sam T. Gleaves Oregon Indus. Factors 
New York 7, N.Y. Detroit 1, Mich. St. Paul 14, Minn. DeWitt, N.Y. Louisville 5, Ky. Portland 1, Oregon ani 
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What’s Tubular domg about a eee ek cee 


gaining compatible with profession 
ism?” an emphatic negative was voic: 4 


. -= by Dean Nathan W. Dougherty, of 1 
AU ¥rOMA y 5 ew College of Engineering, University 
-" 


Tennessee. Dean Dougherty said: “Ba 
gaining groups . .. are committed 
the concept of jurisdictions rather tha 
performance with requisite knowledg 
and skill. They must emphasize seniori 
to hold their membership and strengt! 
Jurisdictions and seniority are in dire: 
conflict with the concept that abilit 
must be recognized and given fi 
place. When working conditions ar 
determined by group action the ver 
nature of professionalism is violated 
If a professional has to turn to colle: 
tivism to get a salary raise, it is becaus 
professionals in management are n 
assuming their responsibility.” 


Management Obligations 

The figures reported by Chairman 
Earnest moved E. Lawrence Chandler 
assistant secretary of ASCE and treas 
urer of EJC, to urge that a basic re 
sponsibility of management to the en 
gineers is management’s obligation to 





see that the young engineer is properly 
An arrangement of WN. air operated TUBULAR oriented and indoctrinated into the 
RIVETERS\in two banks of Six-——joinedby a Dridge practicing technological world. Most 
to accomniedate a rolling fixture — rivets duto- important is the need to be certain that 
matically fed and simultaneously set_— individual employee engineers are assigned to 
feeding parts permit—change.in” rivetsize/ + engineering work, The dignity of th 
RIVETERS may be repositioned at a future date/to/ - individual thus will be respected and 


accommodate design changes. his professional attitude maintained. 


j i i . ne ». > rc # of » Oo 
Not just a drawing-board-dream — but in’ operation a ~~ - ane : yl wate 
right now — we can modify or create. design to fit - : pr ae ney ea o a on 
. . ot ¢ rane ) »ervice ypor es 

your production picture. Just one-thore séason’ why A ee eee 
it makes good sense to for Engineers Joint Council.” Col. 
g Proctor said in part: “Only through a 


TALK TO TUBULAR FIRST unified demand by the several branches 


of the profession may we hope for 
attainment of professional status univer 
TUMIN WAU lat a ON ONE FIXTURE —SETS 12 RIVETS—6 AT A TIME sally recognized. This makes essential 
ANE SWEET IAL Od, maT a unity organization wherein the com 
mon professional objectives and aspira 
tions will be stressed and sought, while 
the conflicts and philosophical diver 
gencies can be_ reconciled or sub 
merged. EJC should represent the en 
tire profession in its highest aspirations 
and should maintain such close liason 
to constituent societies, through their 
governing bodies, that a harmony of 
interest and cooperative effort will re 
sult. 

At the annual meeting of EJC, held 
the evening before the General Assem 
bly, Dr. Saville was named president 
for a second term. Edgar J. Kates, of 
New York, became vice president 
E. L. Chandler, of New York.,, is treas 


Ti y] - urer. Brig. Gen. Stewart E. Reime! 
et.) of Washington, is secretary, and 
Vubular Rivet ee 


Ek. P. Lange is assistant secretary. 
f Stud Company 


WOLLASTON (QUINCY) 70, MASSACHUSETTS 
BRANCH OFFICES: Buffalo, Chicago, Dallas, Detroit, indianapolis 
Los Angeles, Nashville, New York City, Philadelphia, San Francisco, St. Lowis 
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THEY’RE MADE 


The increased amperage called for 
in modern plating equipment 
demands higher conductivity in this 
casting—a contact which rides on 
a copper bus bar and transmits cur- 
rent from the bar to the plating 
tanks. Various materials used in the 
past, although they had the required 
wear resistance, lacked the conduc- 
tivity for this application. To get 
around the problem, engineers con- 
sidered brazing a strip of high- 
conductivity “‘Berylco”’ beryllium 
copper to the part. 


PARTS ARE 








Our engineers recommended that 
instead the whole part be cast in 
*“Berylco.”” The solution was ideal. 
**Berylco”” not only combines high 
conductivity with high strength and 
remarkable wear resistance, but is 
also a very good casting alloy. Pour- 
ing temperatures are low, fluidity is 
excellent, and needed detail can be 
sharply reproduced. Most impor- 
tant, cost is competitive. 


What do you expect an alloy to 
deliver? Fatigue resistance? Cor- 
rosion resistance? Strength? Con- 


CAST FOR A TOUGH ROLE 


25-Ib. plating work carrier cast in high-conduc- 
tivity beryllium copper and used in plating 
equipment made by The Udylite Corporation. 





ductivity? Elasticity? Workability? 


‘*Berylco”’ beryllium copper fills 
these and many other roles as no 
other alloy can. Write any of the 
offices listed below for free testing 


samples or technical assistance. 


DOZENS OF APPLICATIONS 


for “Berylco” beryllium 
copper are discussed in 
detail in this informative 
32-page booklet. Send 


for your free copy today. 


Tomorrow's products are planned today — with ‘“‘Beryico"’ beryllium copper 


THE BERYLLIUM CORPORATION 
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Metal Statistics 


| Copper consumers were desperately seeking meial 
as supplies tightened, prices went up and the 
Government cracked down on exports. Good de. 
mand continued for lead, zine and aluminum. 

with no change in prices. 
COPPER—Consumers of copper, hard-hit by the domesti 
supply shortage, were seeking relief from the Government 
this month. Indicative of the rapid developments in copper 


that pushed prices 3.00c. higher in the U.S. and that sent 

FOR IMMEDIATE SHIPMENT the European price soaring about 10.00c. over the 33.00: 
CARBON, ALLOY AND STAINLESS STEELS U.S. price was the telegram sent to Washington by the 
bars+structurals+plates+ sheets & strip National Electrical Manufacturers Association urging that 
tubing « reinforcing, etc., » also machinery & tools metal be diverted to industry from the national stockpile 
The telegram stated that the Wire and Cable Section of 


NEMA had completed a survey to determine the shortage 
of copper wire bars to meet orders for March delivery 
Covering nine out of ten companies having rod mills, the 
report indicated that there was a shortage of approximate}; 
15.000 tons to meet March orders. The figures did not 
include certain large electrical and automotive manufa 
turers who purchased their own copper for further fabrica 
tion. These shortages represent 20 per cent of recent wire 


bar uses. The telegram ended with this appeal: “Strongly 





Joseph T. Ryerson & Son, Inc. Pl ° 1 ; cDi 
eel ee ss nc. Plants at: New York « Boston + Philadelphia + Cleveland urge you to make every effort to divert future stockpile ship 
arlotte . incinnati « Detroit «+ Pittsburgh + Buff « Ch ° . Se ’ 
ee ; . _ = — ments until production can catch up. This is urgent.” 
waukee « t. Louis « Los Angeles «+ San Franciscc « Spokar « Seattl . . . ; j 

; ss — Highlights of the copper siutation during the month were 





as follows: 


oh aie (1) The domestic price of electrolytic copper was boosted 


3.00c. a lb to 33.00c. delivered Valley by U.S. producers 


The action followed conditions abroad where copper was 
being sold at about 8.00 to 10.00c. above the U.S. price of 
30.00c. With the domestic price level considered more or 


less fictitious. the large producers advanced their prices 


For Hot Plate Switches The higher prices were followed by advances of 3.00c. a li 


for brass and bronze ingots and by commensurate increases 
and Similar Applications in the price of copper “ony 

(2) The London Metal Exchange transactions of copper 
soared to record highs. Trading on the London Exchange 
during the month went up as high as 44.00c. a lb. The boom 
ing London price was one of the reasons why the domesti 
market here was so upset and why copper scrap went up t 
32.00c. On that basis. the refined copper price should be 
36.50c. 

(3) The strike in Northern Rhodesia was a blow to avail 
able copper supply at a time when copper was in such heavy 
demand. In mid-February, Rhodesian production had gone 
back to about 60 per cent of normal, but the effects of the 
strike were still being felt. In addition, Chile was selling its 
copper in the European market at 38.00c. to 40.00c. a tt 

‘ and hence U.S. consumers were not getting the normal flow 
fi? Special Low Prices! | of Chilean copper. 
(4) In February, the Department of Commerce slapped 4 


Smartly styled, quality made knobs, at low cost. Avail- ban on exports of copper refined from domestic materials 


able with the standard “’S’” type shaft hole (.251 dia. 
flatted to .203”). Others can be supplied at nominal 
tooling charges. Samples and prices furnished on request. 


and set stringent quotas on copper and copper-base alloy 
scrap. It permitted shipments of 6000 tons of each grou 
during the two-month period (Febuary-March), about ha!f 
the normal flow. It was expected that this would eventual!) 


ROGAN BROTHERS earner 


(5) Generally, industry opinion was that things wouldn't 
8027 N. Monticello Ave., Skokie, Illinois be normal until the third quarter of the year when supplies 


were expected to increase. Kennecott Copper Corp., for 
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HIGH - 
WATTAGE 
H-H Rheostats 


: 


a 
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N ow the full Hardwick, Hindle line 
includes H-50, H-75, H-100, H-150, 
H-225, H-300, H-500, H-750 and 
H-1000. 


Our H-50 -75 -100 and -150 watt models added new features including our recently 
have established in the fielda great reputation | patented contact arm. 
for unusual ruggedness under abnormal con- 


All are designed to comply with current stand- 
ditions. They have proved themselves to be " sed 


, : ards of: — 
thoroughly dependable in service. © Military Specifications MIL-R-22 
Their many improvements are all incorpo- ¢ R.E.T.M.A. e N.E.M.A. 
rated in these 5 new models, together with * Underwriters’ Laboratories, Inc. 


Write today for Rheostat Bulletin 355 


HARDWICK, HINDLE, INC. 


Rheostats and Resistors * NEWARK 5, N.J., U.S.A. 


The mark of quality for more than a quarter of a century 
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New, independent 
source of 


THERMOSTAT METALS 


Since 1930. makers of temperature-actuated devices 
were limited, in their sources of supply for thermo- 
stat metals, to those companies operating under a 
cross-licensed patent. As soon as that patent expired, 
American Silver Company entered the field. 


American Silver brought to the manufacture of 
thermostat metals its extensive experience in pro- 
ducing metals to exacting tolerances for the aircraft, 
electronics. communications, instrument and jewelry 
industries where thickness tolerances as close as 


+.0001” are often mandatory. 


Thermostat metals are produced at American Silver 
on 2-high, 4-high and Sendzimir rolling mills, each 
specially designed to produce precision tolerance 
strip with high-quality surface finish. All ASC strip 
is continuously atmosphere annealed for maximum 
uniformity. 


Why ASC Thermostat 
Metal Prices are Lower 


Since the Thermostat Metals Department bears only 
a small part of the total overhead, production costs 
are exceptionally low. This substantial saving is 
reflected in a lower selling price to you. 


Coils—Lengths— 
Fabricated Elements 


Spiral and helical coils. flat blades, U-shapes. can- 
tilever strips and other elements are fabricated to 
your blueprints. ASC thermostat metals are produced 
in thicknesses down to .001”. widths down to 45”. 


in coils or in lengths cut to your order. 


The ASC thermostat metals now available will satisfy 
most requirements. New bimetals are constantly 
being added to the line. 


Tell us what you'd like to accomplish: we'll be glad 
to make our recommendations. Ask for Technical 
Data Sheet #400. 


Nn Industrial Metals Division 


a 
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production in Nevada and Utah by about 4,700,000 Ib 
month. The Rhodesian strike is expected to be over 
copper flowing back normally by the third quarter. | 
hoped that the gyrations of the London Metal Excha 
will also die down. 

There has been some hope that the Government wo 
release some of its metal from the stockpile but thus 
it has taken on action in this direction. 

Domestic production of crude copper in January came 
87,350 tons, compared with 85,581 tons in Decemlh 
Domestic production of refined copper totaled 123,840 to 
as against 133,523 tons in December. Shipments of refi 
copper to domestic consumers during January came 
113,949 tons as compared with 119, 626 tons in the previo 
month, a drop of 5677 tons. At end of January, stocks 
refined copper in producers’ hands came to 45,982 tons 


decrease of 1226 tons. 


LEAD AND ZINC—Active but orderly buying of lead and 
zine ocurred during the past month. There was some excite- 
ment in zine generated by the higher prices quoted on the 
London Metal Exchange but, for the most part, consumers 
refused to press too heavily for either metal and _ prices 
remained unchanged. Lead continued to move at 15.00: 
New York and Prime Western zine at 11.50c. East St. Louis. 
Special High Grade zinc, however, was in tight supply as a 
result of increased automotive demand. Consumers were 
worried that this situation may deteriorate further. 

January zine statistics revealed that while zine produc- 
tion hit an all-time high, stocks were at a low point. Output 
for all grades rose to 86,106 tons, as against 85,154 in 
December. Stocks of all grades totaled 117,181 tons as 
against 124,277 tons. Shipments to domestic consumers wer 
70.863 tons or 4037 tons less than in December. 

December lead production was little changed from Novem 
ber figures, at 46.506 tons while shipments were higher at 
37.017 tons as against 34,913 tons in November. Stocks of 
lead in December were 1668 tons below those in Novembe 

Government purchases of lead and zine for the stockpile 
continued during the past month and served to keep the 
market firm. 


ALUMINUM—The outlook for aluminum is bright. Consumers 
can expect to get more metal in 1955, according to all indi 
cations. Smaller set-asides for the Government, higher pro 
duction and greater scrap recovery may make it easier for 
civilian consumers to procure needed metal during the year 

Aluminum producers have been asked to set aside 
135,000,000 Ib of aluminum for the second quarter to fill 
orders placed by defense and atomic contractors. This repr 
sents a drop of 5,000,000 Ib from the total set aside in thi 
first quarter. 

Shipments of aluminum products in December wer 
higher than in November. Sheet and plate shipments totaled 
95,076,643 lb as against 88,699,295 lb in November. Wir 
shipments (other than conductor) were 3,558,154 Ib, as 
against 3.562.122 lb in the preceding month. ACSR = and 
bare cable shipments were 8.547.853 lb, as against 6,165.34 
Ib in November. 

\ recent bulletin of the Aluminum Association traced the 
competitive position of aluminum as follows: “Study of th 
upward price trend necessitated by higher raw material 
and labor costs since 1939 shows a rise of only 1] per cen 
in the current price of aluminum while present prices of 
other nonferrous metals have advanced an average of mort 
than 140 per cent.” 

While secondary aluminum ingot prices continued t 
climb during the month and scrap aluminum prices wen 
higher, the price of virgin aluminum remained unchange: 
at 23.20c for 30-lb ingot 99 per cent plus. 
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| Another G-E Capaci- 
"tor First for the Elec- 
tronics Industry 

















SOLDERLESS DOUBLE-ROLLED COVER SEAM 


makes a mechanically strong, hermetic seal. 


DRAWN-RECTANGULAR CASE has no soldered seams, does not depend 
on solder for mechanical strength and effective sealing. 


| new... G-E CAPACITORS IN 
DRAWN-RECTANGULAR CASES 


' BOTTOM OF CASE IS INDENTED to permit mount- 
f ing in inverted position, 


¢ Solderless, double-rolled cover seam 





e Seamless case with standard dimensions 


General Electric is now producing fixed paper-dielectric 

capacitors in seamless, solderless cases with standard 
5 dimensions that comply with or exceed MIL specifications 

For complete information contact your G-E Apparatus 
| Sales Office or write for Bulletin GEC-809A to Section 
442-24, General Electric Co., Schenectady 5, N. Y. 


Progress /s Our Most Important Product 
SS en 


G t N F F A [ C46) ° LE C T Q | C UPRIGHT OR INVERTED MOUNTING is possible 


using either spade lug, or footed brackets (above) 





FOUR BUSHINGS STYLES are available for applications below STANDARD CASE SIZES are interchangeable, making it un- 
2000 volts d-c, special skirted bushings for higher voltages. 






necessary to change drawings or circuit layouts. 
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solve problem 


Ceiling Jet Unit Coolers, a product of the Bush 
Manufacturing Company, of West Hartford, Con- 
necticut, have the responsible job of maintaining 
continuous low temperatures in cold storage rooms. 
This calls for reliable motor operation, usually in 
the presence of high humidity. 


The Doerr 1/10 hp, 1140 rpm, Type C, permanent 
split capacitor motor selected had to be suitable for 
replacement in existing units in the field. The band 
mounting used restricts the frame diameter and 
height is also at a premium. The unusual method 
shown for mounting the capacitor provided the an- 
swer and has simplified assembly in both production 
and in servicing. 


This is another instance where Doerr has helped 
with a special design. If you have an unusual motor 
problem, please let us hear from you. 


For more information write 
for Bulletin 100, which shows 
many of the special and 


standard designs available. YOU GET MORE 


DOERR 92724 


- i a 
AMI ry Tet Electric Motors from 


1/30 to 5 hp. 


Standard or designed 
to your specifications. 


CEDARBURG, WISCONSIN 


TIN—Tin prices showed an upward tendency during tl 
month, principally as a result of the rising tension in th 
Far East over Formosa. Also helping to buoy the market wa 
the report that Argentina had contracted for the purchas 
of 500 tons of tin in the U.S. The price rose from aroun: 
86.50c. in mid-January to areund 91.00c. in mid-Februar 
for spot tin. 


MAGNESIUM —Output of magnesium during the fourth quar 
ter of 1954 was 14.880 tons, or 2266 tons below productior 
in the third quarter. Total 1954 production was 69,729 tons 
or 23.346 tons below 1953. 

Pricewise, primary magnesium ingot in standard 42-|| 
pig form remained at 27c. per lb. 

Net shipments of magnesium mill products in December 


amounted to 1,673,000 pounds. or 35° per cent above 
November 


BERYLLIUM—Beryllium Corp. of America this month ad 
vanced prices of its products 3.00c. a lb, effective February 
1. The increase effects “Berlyco” LOCR, 20CR, 50CR and 
275CR and applies to all sizes of ingots. There was no 
change in the pricing of beryllium-nickel. beryllium-mag 
nesium-alumnium, or beryllium-aluminum 


PLATINUM——An easier price situation in platinum developed 
during the month, mainly as a result of Russian offerings 
The price was cut around $4 an ounce to a level of $78-$80 
It was also reported that in some instance price concessions 


up to $2 an ounce were being granted 
| gg 


NICKEL--To aid domestic consumers, the Government has 
distributed an additional 2.000.000 Ib of nickel to private 
industry for the last two months of the first quarter. Com 
merce Secretary Weeks said that this was done because the 
psychology of scarcity was retarding the use of nickel ir 
established fields and was discouraging new businesses fron 
starting. He said a review of the situation led Government 
officials to believe that metal available for nickel consuming 
industries was being kept at too low a level. 

International Nickel Co. of Canada made its first shipment 
of about 450.000 Ib of refined nickel to the GSA here under 
contract terms previously set up. 

Pricewise there was no change in nickel which remained 
quotable at 64.50c. Ib 


TITANIUM—U.S. production of titanium mill products 
the fourth quarter of 1954 totaled 768.566 lb, breaking all 
previous records. Total production of titanium mill products 
in 1954 was 2.598.300 Ib, as against 2,227,500 lb in 1953 
The price of titanium continued at $4.50 per lb. Grade A-1 
99.3 per cent plus. max. 3 per cent iron 


MERCURY Lower price levels for mercury were reported 
during the month, at $323-$325 per flask of 76-lb. Slow 
domestic demand and more available supplies were the 
cause for the lower price levels, although actually the pric« 
of mercury is still high bv all standards 


STEEL——If steel were the only barometer of the national 
economy, things would be bright indeed. The steel operating 
rate has gone up to 88 per cent and is expected to hit 90 
per cent shortly. In some areas, individual operating rates 
are way over 90 per cent. Some have predicted that the steel 
rate may go to 95 per cent by April. The question of what 
would happen should defense efforts be stepped up and 
more steel needed is beginning to worry observers. Domestic 
demand is good and export demand is rising. Every section 
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THE SELENIUM RECTIFIER 
WITH THE GREATEST 






anufacturer 





A 





cceptance 


































1 Longer life 


2 Higher output voltage 
More design and component engineers in the 3 Lower tem . 
radio-TV industry have put their approval on Sinaia oe — 
Federal Selenium Rectifiers than any other make perior humidity resistance 


5 Pr i 
oven mechanical construction 


And HERE’S why — ae Cc. UL acceptance 
onse ; . 
point by point: rvative ratings 


8 More uniform quality 


LONGER LIFE... 5,000 hours life expectancy in 9 Largest plant capacity 

most approved applications. 10 More engineering ai 
“now 

HIGHER OUTPUT VOLTAGE...3 to 61/2 higher B+ v 


output volts than competitive selenium rectifiers in 
conventional doubler circuits. 


CONSERVATIVE RATINGS...rectifiers offered to the 
industry are rated only after exhaustive tempera- 
ture rise and ageing tests on minimal grade units to 
insure full value and satisfaction. 


LOWER TEMPERATURE RISE...2° C to 10° C lower y 
average operating temperature than competitive 
selenium rectifiers. 


SUPERIOR HUMIDITY RESISTANCE. . . passes 1,000- 


& G& G& & 


hour life test in 95% relative humidity at 40° C. yi MORE UNIFORM QUALITY... Federal rectifiers are 
/ automatically 100% tested and inspected to meet 
PROVEN MECHANICAL CONSTRUCTION ... brass standard forward and reverse current specifications, 


&; 


eyelet or aluminum stud construction used exclu- as well as for dielectric strength. 


sively. Patented “dead-center” construction allows ; 
stack to be tightened until rigid, without affecting ky LARGEST PLANT CAPACITY .. . production facilities 
the pressure-sensitive selenium characteristic. * to satisfy any quantity requirement. 


gi UNDERWRITERS LABORATORY ACCEPTANCE FOR by MORE ENGINEERING KNOW-HOW....the research 

' 85° C OPERATION... Federal’s popular radio-TV } and design facilities of the world-wide, American- 
types have been tested and accepted by UL for owned International Telephone and Telegraph Cor- 
operation at cell temperatures of 85°C. poration assure continued product leadership. 


Federal Telephone and Radio Company | vsiones: 


A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION For information 


COMPONENTS DIVISION + 100 KINGSLAND ROAD, CLIFTON, N. J. about Federal — 
In Canada: Standard Telephones and Cables Mfg. Co. (Canada) Ltd., Montreal, P. Q. Selenium Rectifiers 
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y. —write Dept. F-516 






MARCH 1955 335 


ke 


PV: 


pee Re) tt 


Here is an example of Acme Electric transformer 
engineering in larger size transformers. Power — 
Precision — Performance. The engineering skill that 
has made the name Acme Electric famous in small 
transformers is exemplified in these dry type, power 
transformers. We have the manufacturing facilities 


to build power transformers up to and including 
750 KVA, 


AND SMALL ONES, TOO! 


Only one-inch in diameter, this reactor is an 
example of Acme Electric production in units 
with limited mechanical dimensions. 


The complete facilities to produce such a wide 
range of transformer sizes is ample assurance 
that all your transformer needs can be ob- 
tained from one source. 


ACME ELECTRIC CORPORATION 
353 WATER ST. CUBA, N.Y. 


West Coast Engineering Laboratories: 
1375 W. Jefferson Boulevard, Los Angeles, California 


In Canada: Acme Electric Corp. Ltd., 50 Northline Rd., Toronto, Ont. 


of the steel trade is feeling the upsurge in demand. Eve 
scrap iron prices have strengthened all along the line. 

January steel output hit 8,838,000 tons, or about 551.00 
tons higher than in December. It is the highest productio 
figure since October, 1953 and is indicative of the heavi 
demand for steel and the attempt by American steelmake: 
to meet the civilian needs. 


Compression Springs With 
Constant Force 


(Continued from page 139) 


In using the table. when application requires specifi- 
cation of load and operating positions, find values of 
lengths L, and Ly corresponding to load P. Selected 
spring can operate successfully only when the mounting 
pin (or hole) distance remains within these lengths. 

When application requires specification of load and 
deflection, select spring with maximum deflection (F,, 
not less than the desired operating deflection and cor 
responding to load P. Selected spring can operate suc- 
cessfully only when.the mounting pin (or hole) distance 
remains within lengths L, and L, indicated. Do not inter- 
polate or revise any value since the effect cannot be 
readily determined. 

The maximum pin (or bushing OD) size is approxi 
mately equal to 0.5 * arm length a. 

It was indicated earlier that the load produced is sub 
stantially but not purely a constant value. Actually, the 


FIG. 8—Calculation of optimum operat- 
ing length. When the desired operating 
deflection F is less than available deflec- 
tion Frmax. Ly and Le are computed as 
follows in inches: 


Li = 0.6L, + 0.4L, + 0.5F 


Lo = 0.6L. + 0.4L, — 0.5F 


deviation from the mean is about 5 per cent. This 
factor is inherent in the design and has nothing to do 
with manufacturing tolerances. Calculation of the op- 
timum operating length of stroke when the deflection is 
part of the maximum available deflection is given under 


N° a ae oe 
o ( 
Fig. o. 
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Did you know, for instance, that one of the world’s 
largest relay manufacturers comes to the Fansteel 
Laboratory, not to test contacts, but to test relays 
as a whole? Did you know that the Fansteel 
Laboratory, in almost all instances, has far more 
extensive facilities to test Voltage Regulators, 
Distributors, Circuit Breakers, Speed Governed 
Motors, Starters (and a host of other units) than do 
the actual manufacturers of these units themselves? 

Did you know that we can run high voltage or 


high current tests—that we can reproduce high 


FANSTEEL METALLURGICAL CORPORATION NoartH cHicaco, ILLINOIS 





peeve 


DPEa® 


heehee Oye 


e High voltage, high current, a-c or d-c, in a range of 


Since 1914, World's Largest Producer of Electrical Contacts 


. 
oS pas 
i2 ag, 





Ed 
Oren erers Gees / 4 ‘ 


) -))-) ) hd an 


voltages, regulated or unregulated, are available to test 
benches in the Fansteel Electrical Contact Laboratory 


from this ultra flexible power distribution panel. ! 


j 
} 
— 


CONTACTS 


altitude conditions, high or low temperature con- 
ditions, or almost any set of conditions under 
which your equipment must operate? That we 
can “shrink” your testing time through the use of 
radioactive tracers? Did you know that we can 
give you precise metallurgical and alloy studies 
with our X-ray Diffraction equipment? 

All of these “‘plus’”’ values —all the accumulated 
experience of a dozen lifetimes—are yours for the 
asking. Remember, the end result of Fansteel 


Research is YOUR PRODUCT! 


FANSTEEL ELECTRICAL CONTACT! 
Z 


A reference text 


forengineers < 
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VALPEY 9 27/; 
"a Ve lads 


symbol 
of craftsmanship 


Vaipey-originated equipment for in- 
specting raw quartz. A special light 
source vividly shows visual flaws in 
eee CMe a Ce dt hs Bt 
lines optical twinning characteristics. 


Only flaw-free quartz blanks are used for Valpey 
Crystals. Constant inspection during their manu- 
facture insures custom-grade, precision crystals. 
From Valpey’s large range of conventional and 
specialized crystals, there's a precision crystal 
for all applications from 40 Ke. to 100 Mc. 
Write for Bulletin FE-1. 





Shown: Type VR-6 for general frequency 
th Ae ee CMU el 
Model B — ; <> 


shaded pote A.C VALPEY ‘ 


Induction type : 
YP 1245 Highlond Street Crystal CORPORATION 


Specify Gl — to be sure! Over half a Holliston, Mass. 

century of leadership in design and manv- Craftsmanship in Crystals since 1931 
facturing is your guarantee of the best 

motor for the job. Smooth Power motors 


for: Ventilating Fans * Dictating Machines ee Seon % REMEMBER 
* Vending Machines * Automatic Record , ~~ aap 
Changers * Recording Instruments, etc. = 


Write today for dimensions, specifications 
and quantity-price quotations. 


“1 oe PRECISION 


f MADE 
WIRE, CORD & CABLE 


Runzel offers rnanufacturers of elect 
rical products a complete and 
prompt source of supply 


Hook-up wire, low tension shielded 


r | ” > 2 2 rds 
We carry large stocks on cords, lead-in wire, speaker cord 


hand for quick service from and all popular types of insulated 


r centrally located plant wire FOR EVERY WIRING NEED 


x 


Model A — 2-pole, shaded Model C - 2-pole, shaded j : sary Mle pao ir 
pole A.C. Induction type pole A.C, Induction type 7 hart dR 


Popular package is 
P S 8-oz. can fitted with 
Mu dil? ee ) Bakelite cap holding 


ee soft-hair brush for ap- 

Templates plying right at wie « 

metal surface ready for 

. ' layout in a few minutes 

: ; eae : The dark blue back nd 

Model D — 4-pole, 4-coil, Model 0 - 2-pole Capacitor — ; , / ee the scribed lines 
shaded pole A.C. Reversible type A.C. only . WOSISESe: show up in sharp relief, 

: prevents metal glare. In- 

Induction type (for 6, 12 or 24 volt) creases efficiency and 
accuracy 


Write for sample 


tHe GENERAL INDUSTRIES co. = T cae Oye ee ated 


2303F North 11th St. «© St. Lovis 6, Mo. 


DUUUUEEOERNEONUYQUUUUNOUNEOEROOUOUUOUUUONNONONONOOOAHOCL 


DEPARTMENT GL * ELYRIA, OHIO 
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Hydraulic press where door panels are formed. 
Left-hand die punches and forms; center die 
second-forms and trims excess metal, right- 
hand die final forms. 


Punching and counter-sinking holes for handle 
and fastenings. 


Strikingly beautiful color-chrome gas range by Magic Chef, Inc., St. Louis, Mo. 


Sa W Stainless Steel helps Magic Chef 


bring glamour into the kitchen 


Macic CHEF'S new color-chrome gas 
range is an eye-catcher anywhere you 
see it—in the kitchen or on the sales 
floor. Highlighting the beautiful dec- 
orator colors of the porcelain enamel 
top and sides is a front of gleaming 
Stainless Steel. 

There's real beauty here, but that’s 
not the whole story. There’s the dur- 
ability of long-lasting Stainless Steel. 
And there’s the ease with which Stain- 
less Steel’s smooth, dense surface can 
be cleaned—year after year. 

This is the kind of sales appeal that 
Stainless lends to an almost countless 
list of products. And you can have it 
with surprising ease of fabrication (See 


See The United States Steel Hour. It's a full-hour TV 
Program presented every other week by United States Steel. 
Consult your local newspaper for time and station. 


oe 





“Fabricating Facts’). Put this appeal 
in your products, and when you do, fol- 
low the lead of successful fabricators 
who use service-tested USS Stainless 
Steel in the products they make. 


FABRICATING FACTS 


Compartment door, oven door and 
broiler drawer panels are fabricated 
from USS 18-8 Stainless Steel sheets, 
No. 3 finish. 


Sheets are dry-coated with drawing 


UNITED STATES STEEL CORPORATION, PITTSBURGH 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO * NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS STAINLESS STEEL 


SHEETS STRIP PLATES BARS 





es a 


BILLETS 





Te ee 


compound, then sheared to blank size. 
Forming takes place in an hydraulic 
press, using three dies. Stainless Steel 
sheets form easily and without distor- 
tion in a die setup designed for carbon 
steel sheets. 

Panels are paper-wrapped to protect 
against scratching; holes for fasteners 
are punched and counter-sunk. Dry- 
coating is removed; panels are sub- 
assembled and sent to the production 
line for final assembly. 


AMERICAN STEEL & WIRE DIVISION, CLEVELAND 





PIPE + TUBES WIRE SPECIAL SECTIONS 
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CUTLER-HAMMER 


may: 


Te 


“the finest on the market”’ 


The 10017 Pressure Switch 
measures only 27,x374x 
i!1;,". It mounts in any posi- 
tion permitting most eco- 
nomical use of flexible cop- 
per tubing or conduit. It 
mounts compactly and neat- 
ly especially on motor end 
bell with conduit adapter. 
May be mounted on conduit 
bushing or pressure fitting. 
Fitting snugly in your as- 
sembly, it is not subject to 
damage in shipment. Premi- 


BULLETIN 10007 
FOR AIR 
COMPRESSORS AND 
WATER SYSTEMS 
OVER 1 H.P. 


This switch is easy to in- 
stall. It has pressure type 
terminals, ample space for 
attaching conduit; U-shaped 
snap-off cover. Separate me- 
chanical and electrical com- 
partments eliminate need for 
special care to keep wires 
from interfering with me- 
chanical operation. Inner 
brace or H-type structure 
makes switch operation im- 
mune to rough handling. 
Low-inertia contact mecha- 
nism and absence of bearing 
stress prolong switch life. 
Premium materials used 
throughout. Parts with bear- 
ing surfaces are stainless steel 
to eliminate corrosion, give 
long life and accurate opera- 
tion. Silver contacts, snap 
action, quick make and 
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BULLETIN 10017 
FOR HOME 
we 
SYSTEMS 


um materials used through- 
out. Metal parts with bearing 
surfaces are made of stain- 
less steel to prevent corro- 
sion, assure long wear and 
accurate operation. Silver 
contacts, snap action, quick 
makeand break. “‘Fairprene’”’ 
oil-resistant diaphragm. 
Range adjustable to 80 psi. 
Differential adjustable be- 
tween 15-25 psi. 1 h.p., 115 
230 V., single and polyphase. 
Many other features warrant 
your investigation. Write 
today. 


break. ‘‘Fairprene’’ oil-re- 
sistant diaphragm. Up to 
250 psi with or without un- 
loader valves. 2 poles handle 
motor circuit to 2 h.p. 115 
V.,3h.p. 230 V. single phase, 
5 h.p. 220/550 V. three phase. 
Use with magnetic starter for 
larger motors. Get further 
information on this great 
switch at once. 

CUTLER-HAMMER, Inc., 

1264 St. Paul Avenue 
Milwaukee 1, Wis. 


_ 


CUTLER-HAMMER 


DESIGNED AND DEVELOPED BY SPECIALISTS 
For PRINTED CIRCUIT opeRATIONS 


VULCAN EVEN-Dip’ SOLDEF 


16 Crucible sizes. 


High Fidelity’ thermostat control—adjustable 150 
600° F. 


Surface Temperatures do not vary beyond 2° F. 
Localized “hot spots” completely eliminated. 


Replaceable heavy-duty heating elements. 


SEND FOR 
FREE, DETAILED 
SPECIFICATIONS 


VULCAN ELECTRIC CO., DANVERS 2, MASS. 


See 8-page Vulcan catalog in Sweets’ Product Engineering File for 1955 


fe 
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EthoLoc” 
CABLE CLIPS — 


*TRADE MARK PAT. PEND. 


Hold your wiring in position with 
these loop type Plastic Cable Clips~ 
Withstand up to 150° F.~ Rounded 
edges grip securely without chafing 
~ Wide range of sizes, % inch diam- 
eter and up~Good approach to old 
problem, reasonably priced ~ Long, 
dependable, trouble-free life~We'll 
gladly send you detailed technical 
literature and free samples~ Write 


WECKESSER CO. 


5261 N. Avandale Avenue 
Chicago 30, Illinois Dept.M 
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Accurately machined from a 
slid brass one-piece forging, 
this oil cup permits safe, de- 
pendable application of lubri- 
cont at very low cost. Used 
widely on motors and small ma- 
chinery requiring side oiling. 
Style L—No. 1202. 


FORGED BRASS GAUGES 


Heavily constructed in a single 
piece from forged brass — this 
_ gauge is also drilled 
to permit generous 
| oil passage. Avail- 
able in many stock 
sizes—-and in spe- 
i cial heights and 
| lengths. For depend- 
i able service with 
j the greatest econ- 
omy. Style FG— 
No. 4204. 






















GRAVITY 
FEED 
OILERS 


Rate of oil 
flow regulat- 
, ed by needle 
a> valve, direct- 

ly observed 
W through sight 
glass in stem. 

Shut-off knob does not affect 
needle valve adjustment. Visi- 
ble oil supply. Non-breakable. 
Tops in convenience and de- 


pendability, at low cost. Style 
NFU—No. 3602-A. 


SIGHT GAUGES 


For use where rate of 
oil flow must be reg- 
ulated to suit changing 
we Operating conditions. 
Needle 
m@vpvatlive 


Lj permits 
“extremely 
™ ' accurate 


adjustment 
of oil feed. 
Sight glass provides 
direct observation of 
rate of oil flow. Accu- 
| racy and convenience 
at a moderate price. 
Style PF—-No. 4290. 


OIL HOLE 
COVERS 


This model is designed to fit into 
a simple drilled hole. Ideal for 
use on small motors, generators, 
starters and light machinery— 
for dependable oil hole protec- 
tion at moderate cost. Larger 
sizes frequently used as filler 
caps on tanks or reservoirs. 
Style R—No. 305. 


GEAR 
CASE 
GAUGES 





This oil gauge plug permits in-. 
stant checking of oil level within 
a transmission or gear case. For 
use where construction permits 
insertion in tapped hole. A val- 
uable addition to any such 
equipment — at very low cost. 
Style BW—No. 4042. 


Don't price yourself out of the mar. 
ket. When you design proper lubri- 
cation into your equipment, specify 
GITS Lubricating Devices—the wid- 
est selection available anywhere. 
The items pictured above are only a 
few of our many thousands of lubri- 
cating devices. At the design stage, 
get the GITS story. Free Engineering 
Service. Send NOW for your free 
Catalog. 


GITS BROS. MFsc. Co. 
The Standard For Industry For Almost Half A Century 


1840 South Kilbourn Avenue 
Chicago 23, Illinois 


Clip this page for handy “rough reference” 





SIMPLYTROL AUTOMATIC PYROMETER 


10 temperature 
ranges cover from 


-75° to 3000°F. 


Several special 


ranges to -400°F. 


Cat. No. 4531 0 2500° F 
Price $132.00 


Thermocouple type Automatic Pyrometer for controlling tem- 
perature in furnaces, ovens, and processes. The Simplytrol 


is economical and reliable with few moving parts. There are | 


no vacuum tubes. The regular load relay is S.P.D.T. 5 Amps. 
Optional heavy duty relays to 40 Amps. 

10 temperature ranges cover from —75° to 3000° F. Several 
special ranges to —400° F. “On & Off” control for holding 
the desired temperature works on gas, oil or electric heat. 
Indicating meter-relay is medium high resistance and has 
bimetal cold junction compensation. For use with all stand- 
ard thermocouples. Accuracy 2%. 

“Auto-Limit” switch changes Simplytrol from automatic con- 
troller to limit pyrometer for safety shut down or warning. 
Cabinet: 6¥2x6¥2x9'2 inches. Also flush panel mount models. 
Send for new Bulletin G-7 for more data. Assembly Prod- 


ucts, Inc., Chesterland 14, Ohio. 
Booth 311, I.R.E. Show, March 21-24 


METER-RELAYS 


For Sensitive and Accurate Control 


RANGES: 


0/20 Ua. to 0/50 A. 
0/5 Mv. to 0/500 V. 
The trip point is adjustable 
to any point on the scale 
arc. These meter-relays are 
sensitive to changes of as 
little as 1%. One contact is 
carried on moving pointer. 
The other is on a semi-fixed 
pointer. When two point- 
ers meet contacts close and lock. Holding coil is wound 


Model 261-C Range 0/200 DC 
Microamperes Price $33.00 


directly over moving coil. Reset can be manual or auto- 
matic. Spring action in contacts kicks them apart forcefully. 
Three sizes of clear plastic case models, 2’, 3% and 42 
inches (all rectangular). Two ruggedized and sealed models, 
2’2 and 3'2 inches (round metal cases). 

Contact arrangements: High Limit Single, Low Limit Single 
or Double (both high and low). Contact rating is 5 to 25 
milliamperes D.C. 


Suggested circuits for meter-relays and complete specifica- 
tions including prices are covered in new 16-page Bulletin 
G-6, which you can get by writing Assembly Products, Inc 


Chesterland 14, Ohio. 
Booth 311, I.R.E. Show, March 21-24 


“« 
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WRENCH PULLS 
Ps doa 


SUA OT mS UR Reel aL 
SOCKET SETano CAP SCREWS 


SEE HOW GEAR-LIKE TEETH in Multiple-Spline Socket enable 
wrench to pull screw around. No expanding pressure — all 
wrenching force is translated into rotary motion. Result: faster 
assembly, tighter wrenching for greater holding power. Bristol's 
Multiple-Spline Socket Screws can be wrenched thousands of 
times and never break or round out at high torque. 


BETTER TWIST in socket 
screws — from elementary 
engineering principle 


We're talking about the multiple-spline — you probably 
discussed it in your first year at engineering school. 

It was this age-old principle, recognized as one of the 
best means of transmitting rotary power (used on auto- 
mobile drive shafts, rear axles and airplane propeller hubs, 
for example), that Bristol’s design engineers thought of 
when they set out to build a better socket screw. 

Here’s what they discovered: internally splining the 
socket of an ordinary socket screw produced a screw that 
would never split or round out, yet have more “wrencha- 
bility” and hold tighter than any other screw. 

That’s the story behind the Bristol Multiple-Spline Socket 
Screw — now used wherever shock and severe vibration 
exist . . . wherever a better socket screw is needed. 

If you're not already familiar with these extra-strong 
fasteners, we'll be glad to mail samples to you. Tell us the 
size and type you want (Bristol’s Multiple-Spline Socket 
Screws are made in sizes from No. 0 wire to % inch —- 


cap and set). AAI 


BRISTOUS * cas 
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SIMO LaLa me rrr Tia 20, Com. 
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Nine product designs show how you can 
reduce costs, get freedom of design 
with General Electric Calrod* heaters 


HEATING LIQUIDS 


EASILY FORMED tubular heaters im- MANUFACTURER USES IMMERSION HEATERS in DESIGNER SPECIFIED G-E immersion 


prove paint sprayers. Labor time and _ sterilizer because G-E heaters take wear and tear 
amount of thinner are reduced 50%. of 24-hour duty—provide sanitary 


HEATING SURFACES 


heaters for steam cooker becaus 
sterilization. they are adaptable to small area 


G-E TUBULAR HEATERS are used in BENT SEVEN TIMES, G-E Calrod tubular units MANUFACTURER FINDS G-E Cal- 
packaging machine because they can don’t break. Tire retreader manufacturer had to rod 
be formed into intricate shapes. send other heaters back for special bending. 


HEATING PROCESS AIR 


wt 


“wrap-around” tubular heaters 
are easy to install in extruder. 


COMPACT G-E FIN HEATERS require MANUFACTURER PREFERS G-E strip heaters for SIMPLE PATTERN of General Electr 


less space, allow maximum air circu- air-heating oven. Electric heaters are easily in- 
lation for oven manufacturer. stalled; eliminate cost of auxiliary equipment. 


Reg. trademark of the General Electric Company 
I 


MODERN HEAT PROCESSING ... 


Tear out this coupon and send for your free copies of the 
bulletins listed at the right. 


Name 


For 
Company 


strip heaters for radiant drying 
reduces installation costs. 


Section A723-2, General Electric Company, Schenectady 5, N. Y. 
GEA-5077 Heating Liquids 
GEA-5097 Hecting Surfaces 
GEA-5096 Heating Process Air 
GEA-5866 Calrod Heaters for Machinery Manufacturers 


more information, contact your local G-E Apparatus Sales Office 


" . GENERAL @ ELEcTRIC 



































Electrical Properties of Glass Fabrics Coated with 
Du Pont TEFLON°—Single Ply Tetrafluoroethylene Resin 


_ PRODUCT 3 Mil 5 Mit 6 Mil 8 MIL 10 MIL 14 MIL THOD OF TEST 
QUALITY CODE 403-108 | 405-112 | 406a-116 | 408-128 | 410-128 414-141 MEGS CF ms 


Ad 


ASTM— 
Surface arc resistance, sec.....+ Pepenenenaes ee >180 D-495 
Dielectric strength, %’’ electrode, v/m., avg...... >750 D-902 
Dielectric constant 60 cycles... .cceecececesees 1.8 D-150 
1,000,000 cycles. :..ccccsees Pa a 
Pawar Factor, GO Cvdess ccccccccseccccecces oe 0025 - 
Sere CUONE kd sc0ce'ceconess .0009 : 
a Volume resistivity, ohm-cm., room conditions: 1019 0-257 
200" C.. tv06 ocewoncavccccceccce 1033 0-257 
ion Insulation resistance, ohms 
- (96 ters. of OOF RMN. 35°C). cccccvcccecccs 108 D-257 (Fig. 2) 





These properties—plus low-temperature flexibility 
—make possible motor insulation 


that will not crack in operation at —100°F. 





Because glass fabrics coated with “Teflon,” and its inertness to all solvents except molten 
Du Pont “Teflon” will stay pliable alkali metals, you begin to realize the many possible 
at temperatures below —100°F., ways of using “Teflon’”’ coated glass fabrics to your 
“Teflon” insulation will not crack in advantage. 
a motor started under arctic condi- “Teflon” coated glass fabrics, tapes and laminates 
tions. And yet these coated glass provide insulation in excess of Class H requirements. 
fabrics are stable at high tempera- Among the many electrical uses for these fabrics are 
tures, too—show essentially no motor and generator insulation, transformer and coil 
weight loss after 6 months’ expo- insulation and as a wrapping for radio hookup, low-ten- 
sure at 482°F. It’s the unique com- sion aircraft cables, thermocouple lead wires and cables. 
bination of electrical, mechanical, Du Pont has prepared a technical bulletin on glass 

chemical and thermal properties of ‘“Teflon’’ coated glass fabrics coated with ““Teflon.’”’ When you read it, you'll 

fabrics that enables them to solve so many engineering think of many ways to profit from putting them to work 

problems. for you. Fill in the coupon and mail it 

When you consider the strength and toughness of today for your copy. 


Lees 


Mail Coupon for Further Information 

























—— 

e d . | 

Glass Fabrics Coate with E. I. du Pont de Nemours & Co. (Ine | 
Fabrics Division, Dept. EM-53, Fairfield, Cont a | 

DU PONT Gentlemen: | 

I am interested in receiving your technical bulletin and other | 

t ‘ * L ard information on ‘“Teflon’’ coated glass fabrics. The application(s | 
I am considering are____ a Peet a / = | 

tetrafluoroethylene resin | 

- seh Name >) — | 

Product of Fabrics Division 
Firm___ 7 ee at | 

| 

Address_ ieee | 

> FFice tte us pat oF | 
BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY | 
a a la a 
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TERCHANGEABLE 


STOCK MOLD 


OF HEAT RESISTANT s rr. 
BAKELITE PLASTIC 

Eoch part illustrated is available in several 

sizes. Head sizes—shonk and shaft sizes are 

interchanged to suit the exacting needs of 

each item in your entire line 


They are made in standard colors of Black 


Walnut, Red, Ivory. Special colors and i 
branded characters to order. Samples sent ~~ 
j 

on request j 
4 | 

— t / 

competently staffed and equipped to serve 

your special needs may we serve you? 

Write for Complete Catalog The Home of Famous DAKA-WARE Products 


ENGINEERING, DESIGN, 
. PRODUCTION 
a AND TOOL 
Michigan 2-7240-1-2 ROOM FACILITIES 





A NEW FASTENER...A NEW TYPE OF FASTENER 


DIE-CAST ROUND-HEAD 
el: hein amatae 


When you need tubular rivets, you 
want them GOOD and you want 
them FAST. 5 Milford plants and 19 

Milford offices see that 
t you always get BOTH! 


Generous width 
assures firm ass produced in rust-proof zinc RIVET & MACHINE Co. 
comforta ble alloy at low cost. with eve ppea 
grip; rounded to help sell your product Plants: Milford, Conn.; Norwalk, Calif.; Elyria, Ohio; 
scalloped edges a a ai ac ra Aurora, \ll.; Hatboro, Pa. 
Soetenere—wine. aus. cad nts Offices: Atlanta, Chicago, Cleveland, Detroit, Fort 
standard head diameters; al ink eines —— Shakatak uae. vine Worth, Indianapolis, Newark, New York, Pittsburgh, 
standard thread sizes; both open and accurate } St. Louis, St. Paul, San Francisco, Seattle — and 
end and closed-end thumb nuts Norwalk, Calif.; Stratford, Conn.; Charlotte, N. C.; 
ee Screws with and without Seneca Falls, N.Y.; Jenkintown, Pa.; Westwood, Mass. 
snouidgers ‘ most 
Write today for samples, prices ' PY % r (t Prosucer of Smal 
and bulletins or ask for é : Die Castin 


quote on special needs ES if e Headquarters for RIVETS 
GRIES REPRODUCER CORP. L Tubular. split and special cold-formed 


149 Beechwood Ave.. New Rochelle, N.Y. Phone: NEw Rochelle 3-8600 & and Rivet-setting Machines 


ELECTRICAL MANUFACTURING 





MAYBE YOUR ANSWER 1S HERE! 


| ee 




















Check FERROD first for Electrical Heating! 


There’s no trick to finding the right answers 
... provided you know where to look for them. 
And in electrical heating it pays to look to 
Ferrod, for here you will find the range of 
products and technical help you need to find 
that ove best answer. 

Here at Ferrod we have but one business, 
the designing and building of electrical 
heaters. Each is made for a specific applica- 
tion—and in its design we consider many 
things beyond size, shape, wattage, voltage 
and terminals. 

When we analyze your heating problem, 


FERROD 


our engineers delve into controls, mountings, 
heat patterns, allowable heat-up time, heat 
losses, sheath metals, safety margins and a 
host of other factors—all important to you if 
you are to get dependable, long-lived, eco- 
nomical units. And we often find we can use 
a standard element, thus saving the cost of 
special engineering and tooling. 

Ferrod produces a full line of rod, finrod, 
immersion, cast-in-place and clamp-on elec- 
trical heaters. Why not write and tell us 
what you need, or ask to have one of our 
representatives call! 
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FERROD ELECTRIC HEATERS 


FERROD MFG. CO. (Subsidiary of Ferro Corp.) 
611 N. RIVER STREET ° BATAVIA, ILLINOIS 
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Heyco Nylon Strain Relief 
Bushings eliminate wire 
knots and grommets anc 
insulate wire from housing. 


There is a Heyco size and type for all size wires. In 
addition to their full approval by both Underwriters 
Laboratories and Canadian Standards Association. 
Heycos increase product life and enhance product 
appearance. If you are not already using cost-reducing 
Heycos send for test samples to fit your wires, today. 


1-Slip over wire 
2-Snap into hole 


No mallee lisa it's al 
SHIP IT WIREBOUND! 
and Slash Damage Claims 


If damage claims are giving you 

/ tower tot - trouble . . . look into Wirebound Boxes 

\ or Crates. Wirebounds give your 
product better protection because they 
are tailor-made for the contents — 
strongly built to take it. Their high 
strength steel and resilient wood 
construction absorbs jars and jolts — 
protects without adding costly weight. 
No matter what your product’s 
size, shape or weight, Wirebound 
design flexibility provides countless 
combinations that will carry the most 
difficult loads. So, if you want to slash 
damage claims and assure safe arrival 
— be sure to ship Wirebound. Get the 
whole safety-in-shipping story from 
a Wirebound Sales Engineer. 


FOR DOUBLE PROTECTION 
USE APPROVED HEYCO 


WIREBOUND BOX MANUFACTURERS ASSOCIATION STRAIN RELIEF BUSHINGS 


Room 1150, 327 South LaSalle Street, Chicago 4, Illinois 


[) Have a sales engineer give me the whole story 


[] Send me a copy of “What to Expect from Wirebounds” HEYMAN MANUFACTURING COMPANY 


—_ KENILWORTH 1 NEW JERSEY 


Firm Name 
Address 
Send wire sizes for free 
City, Zone and Stv:e A A 
samples and specifications. 
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DURABLE — TOUGH — RUGGED 
National Vulcanized Fibre rail 
joint insulation withstands years 
of continuous exposure and 
heavy pounding of today’s high- 
speed railroading. Will not cor- 






DIELECTRIC STRENGTH. National Vulcanized Fibre 
gives electrical parts high dielectric strength—plus 
tougnness and excellent forming properties. Has ideal 


F t as ins fi 
application as insulation rode or deteriorate 

















ARC RESISTANCE. In circuit breakers 
National Vulcanized Fibre safely curbs electri 
cal arcing without carbonizing or tracking 
Easy to bend, punchand form. Light in weight 
Heat-and-shock resistant 


FOR MEN WITH IMAGINATION... 




















MACHINABILITY — MECHANICAL 


two STRENGTH. New paper-base Phenolite 


not only has excellent arc resistance, but 
superior machining qualities as well 


materials idk Sisaehaoaiie: yok See aniaath 
of 
unlimited 
application 


CHEMICAL RESISTANCE 
Chemical-resisting grades 
of Phenolite are unaffected 
by most corrosive fluids and 
atmospheres. Retain high 
strength, resiliency and di 
mensional stability 


c Mart 


Laminated PLASTIC 





Here are six ideas to spur your imagination. They only suggest 
the many things that can be done with National Vulcanized Fibre 
or Phenolite Laminated Plastic. 

The full list of current uses for these materials would more than fill 
this page and many more pages! Yet more are coming up almost every 
day. For NVF is not only the world’s largest producer of vulcanized 


fibre. We also make a fulltime job of thinking up new improvements to COMPACT DESIGN—ECONOMY—HIGH TEM- 
PERATURE RESISTANCE Printed circuits 
made of copper-clad Phenolite permit compact 
designers call our materials the most versatile ever. jesign, simplify production, reduce assembly 


our products—and new ways of using them to improve yours. Result: 
Looking for an easy, economical way to improve production— —_ 

or products? Team up with NVF. We’re prepared to assist you 

all the way from initial design to the delivery of precision 

fabricated parts. Our new 16-page Catalog will give you full Bi N A T'i@oO N A EZ, 

information about our products and services. Write for it 


on your business letterhead to Dept. A-3. VULCANIZED FIBRE CO. 


WILAINGTON 99, DELAWARE 


In Canada: National Fibre Company of Canada, Ltd. * Toronto 3, Ont 





Also Manufacturers of Peerless Insulation, 


Typical parts 
er LC 
hd 


Materials Handling Receptacles, 
Vul-Cot Wastebaskets and Textile Bobbins. 


VISIT THE NATIONAL BOOTH—SPACE 777 
IRE NATIONAL EXPOSITION, MARCH 21-24 AT NEW YORK 
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MATERIALS @ METALS e ELECTRICAL & MECHANICAL PARTS e@ EQUIPMENT e, FINISHES 


Index of products made, or services rendered by advertisers in ELECTRICAL MANUFACTURING 
and which are used in the design, engineering and manufacture of electrically operated machines, 
appliances and equipment—a monthly service to readers and advertisers. Always consult latest 
issue. Expanded data may be secured from advertisements. Publisher will supply any additiona) 
information which is available, upon request. Address—John A. Campbell, Director, Reader Service 


ACTUATORS, BALL-SCREW 


Cleveland Pneumatic Tool Co., Dept. 
H-104, 3781 E. 77th, Cleveland 5, Ohio 


ADHESIVES 


Aluminium Co. of America, 
Pittsburgh 19, Pa. 

Armstrong Cork Co., 
easter, Pa. 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp., 300 Madison Ave., New 
York 17, N. Y. 

Borden Co., Chemical Div., 5000 Summer- 
dale Ave., Philadelphia 24, Pa. 

Durez Plastics & Chemicals, Ir 1303 
Walck Rd., N. Tonawanda, N. Y. 

Koppers Co., Inc., Chemical Div., 
EM-25, Pittsburgh 19, Pa 
Minnesota Mining & Mfg. Co., Electrical 
Products Div 900 Fauquier Ave., St 
Paul 6, Minn 

Van Cleef Bros Inc., 7800 
Ave., Chicago 19, Ill 


Alcoa Bidg., 
7001 Ingersol, Lan- 


Dept. 


Woodlawr 


ALUMINUM. See also Castings. 


Aluminum Co. of America, Alcoa Bidg., 
Pittsburgh 19, Pa. 
British Industries Corp., 164 Duane, New 
York 13, N. Y. 

Federated Metals Div., American Smelting 
& Refining Co., 120 Broadway, New 
York 5, N. Y 


Revere Copper & Brass, Inc., 280 Park 
Ave., New York 17, N. Y. 


AMMETERS. See Instruments 


AMPLIFIERS, ELECTRONIC 


Aerovox Corp., New Bedford, Mass. 

Atlas Coil, Inc., Cottage, Derby, Conn. 

Avion Instrument Corp., 299 Highway Ne 
17, Paramus, N. J. 

Bogue Electric Manufacturing 60 
Iowa Ave., Paterson 3, N 

Bristol Co., Waterbury 20, Conn. 

Doelcam Div. of Minneapolis-Honeywell 
Regulator Co., Soldiers Field Rd., Bos 
ton 35, Mass 

Federal Telephone and Radio Co Div 
of International Telephone and Tele 
graph Corp., 100 Kingsland Rd., Clif- 
ton, N. J. 

Freed Transformer Co., Inc., 1786 Weir- 
field, Brooklyn 27, N. Y. 

General Electric Co., Apparatus Sales Div., 
1 River Rd., Schenectady 5, N. Y. 

Imet Div. of Leach Corp., 4441 Santa Fe 
Are., Los Angeles 58, Calif. 

Kearfett Co., Inc., 1878 Main Ave., Ciif- 

Keystone Products Co., 904-06 23rd, Unien 
City, N. J. 

Leach Relay Co., 5915 Avalon Blvd, Los 
Angeles 3, Calf. 

Librascope, Inc., 1607 Flower, Glendale, 
Calif. 

632 Tinton 


Magnetic Amplifiers, Inc., 
‘ Y. 


Nothelfer w inding Laboratories, 111 Al- 
bermarle Ave., Trenton 8, N. 

Sanborn Co Industrial Div 195 Mass- 
achusetts Ave., Cambridge 39, Mass. 

= . of America, New Hyde Park, 


narrate. Inc., 500 yon Ave., 
Garden City, L. 1, N. 

Seuthwestern Industrial items Co., 
2831 Post Oak Rd., P.O. Box 18058, 
Houston, Texas 

Torwico Electronics, Inc., 961 Freling- 
huysen Ave., Newark 5, N. J. 

Transicoil Corp Germantown Pike & 
Quarryball Road, Fairview Village, Pa. 

United saenaeerner Co., 150 Varick, New 
York 13, N.Y. 

Westinghouse Efectric Corp., Gateway 


Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


ANODES, PLATING 


American Brass Co., 


Waterbury 20, Conn. 
Baker & Co, Inc., 


113 Astor, Newark 5, 


N. J 

Chase Brass & Copper Co., Waterbury 26, 
Conn 

du Pont de Nemours & Co Ine 


Electro-Chemicals Dept., wilmingten 3, 


Del 


To communicate with any manufacturer whose name appears in this i: issue use READER INQUIRY FACILITY, page 253 
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Federated Metals Div., 
& Refining Co., 
York 5, N. Y. 

General Plate Div., 
Corp.,43 Forest, 
(Silver, Gold) 

Handy & Harman, 83 Fulton, New York 
38, N. Y. (Silver, Gold) 

Hussey & Co., C. G., Pittsburgh 19, Pa. 

Makepeace Co., D. E., Div. of Union Plate 
and Wire Co., Attleboro, Mass 

Revere Copper & Brass, Inc., 

Ave., New York 17, N. Y. 

Seymour 

Conn 


American Smelting 
120 Broadway, New 


Metals and Controls 
Attleboro, Mass 


Manufacturing Co., Seymour, 


ASBESTOS SLEEVING. See Sleeving and 
Cape, Asbestos 


BALANCING MACHINES. See Vibration 
Test Machines. 


BALLS, BEARING 
Abbott Ball Co., 60 Railroad Place, Hart- 


ford 10, Conn. 
Hartford Steel Ball Co., Hartford 10, Conn. 


SKF Industries, Inc., Philadelphia, 32. Ps 


BATTERIES, DRY 


Mallory & Co. P. R., Indianapolis 6, Ind. 
National Carbon Co., Div. Union Carbide 
30 Bast 42nd, New 


Corp. of 
Harrison, N. J 


BATTERY See ETONe. See Power 
Supply Uni Rectifiers. 

BEAD CHAINS 

Bead Chain Mfg. Co., 
Bridgeport 5, Conn. 

BEARINGS, BABBITT 

Ryseoen & Son, Inc., Joseph T., Chicago, 


Waukesha Bearings Div. of Waukesha Too! 
Co., Waukesha, Wis. 


America Tube Div., 


18 Mountain Grove, 


BEARINGS, BALL (Miniature) 

Landis & Gyr, Inc., 45 W. 45th, New 
York 36, N. Y 

New Departure Div. of General Motors 
Corp.. Bristol, Conn. 


U. 8. Gasket Co, Camden 1, N. J 


BEARINGS, BALL and ROLLER 
(Radial and Thrust) 
Fafnir Bearing Co., New 
New Departure Div. 
Corp., Bristol, Conn. 
Nice Ball Bearing Co., 30th & Huntington 

Park Ave., Philadelphia, Pa. 
SKF Industries, Inc., Philadelphia 32, Pa. 


BEARINGS and BUSHINGS, 
LUBRICANT-RETAINING 


Amplex Div. of Chrysler Corp., Dept 


Britain, Conn 
of General Motors 


E-2, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Graphite Metallizing Corp. 1059 Nepper- 
han Ave., Yonkers 3, N. Y. (Oilless, 
Self-lubricating) 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Ill 

United States Graphite Co., 1621 Holland. 
Saginaw, Mich. 

Waukesha Bearings Div. of Waukesha Too! 
Co., Waukesha, Wis. 


BEARINGS and BUSHINGS, METAL 
(Brass, Bronze, Steel, ete.) 
Amplex Div. of Chrysler Corp., 

Detroit 31, Mich. 
Bound Brook om Bearing Co., Bound 


Dept E-2 


Brook, N. 
Chase Brass & Copper Co., Waterbury 20, 


Conn. 
Federal-Mogul Corp., 11063 Shoemaker, 
P. B., 


Detroit 13, Mich 

Mallory & Co., Inc., 
6, Ind. 

United States Graphite Co., 1621 Holland 
Saginaw, Mich. 

Waukesha Bearings Div. of Waukesha Tool 
Co., Waukesha, Wis 


Indianapolis 


BEARINGS and BUSHINGS, 
NON-METALLIC 


General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

General Tire & Rubber Co., Industrial 
Products Div., Wabash, Ind. 

National Carbon Co., Div. Union Carbide 
& — Corp., 80 E. 42nd, New York 
17 

National Vulcanized Fibre Co., 
ton 99, De 

Polymer Corp of Pennsylvania 
Fairmont Ave., Reading Pa 

Radio Cores, Inc., 9540 Tulley Ave Oak 


Lawn, Ill 
eae Co., 2799 Lake, Melrose Park 
IL 
Joseph T., Chicago 
Spaulding Fibre Co., Inc., 
~ © 


Wilming 


Ryerson & Son, Inc., 
IL 

Tonawanda 

Westinghouse Electric Corp., Gateway 


Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


BEARINGS, FLEXIBLE (Rubber-backed) 
Lord Manufacturing Co Erie Pa 


BELLS 


Signal Engineering & Mfg. Co 
14th, New York 11, N. Y 


154 W 


BELT DRIVES. See Drives, Belt 


BENDERS, BRAKE and SHEARS 


Richards Co., J. A., 906 N. Pitcher 
Kalamazoo 13F, Mich 

Ryerson & Son, Inc., Joseph T., Chicago 
Ill. 


BERYLLIUM COPPER (Rod, Strip, Tube 


Wire) 


Beryllium Corp. Dept. 5C, Reading 5, Pa 
Mallory & Co., Inc., P. B., Indianapolis 
Ind. 


BIMETALS. See Thermostatic Bimetals 


BITS, SCREW and BOLT. See Socket 
Screw Keys and Wrenches 


BLADES, FAN 


Torrington Manufacturing Co., Torrington 
Conn. 


BLOCKS, PILLOW 


Fafnir Bearing Co., New Britain, Conn 
SKF Industries, Inc., Philadelphia 32, Pa 


BLOCKS, TERMINAL. See Strips, Blocks 
and Boards, Terminal 


BLOWERS. See Fans and Blowers 
BOLTS. See Fasteners 


BOXES, METAL. See 
Fabricators. 


Sheet Meta) 


BOXES and CRATES, WIREBOUND. See 
also Containers, Packaging and Shipping 

Rathborne, Hair and Ridgway Box Co 
1440 W. 21st Place, Chicago 8, Ill 

Wirebound Box Manufacturers Association 
Room 1150, 327 S. La Salle, Chicago, Ill 


BRAKES, BENDING. See Benders, 
Brake and Shears. 


BRAKES, MAGNETIC 


Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis. 

Dings Brakes, Inc. 4713 W. Electric 
Ave., Milwaukee 46, Wis 

Dynamatic Div. of Eaton Mfg. Co., Ken- 
osha, Wis 

Stearns Magnetic, Inc., 642 S. 28th, Mil- 
waukee 46, Wis. 

Warner Electric Brake & Clutch Co., Dept. 
EM, Beloit, Wis. 


BRASS, BRONZE and COPPER 
(For Wire, See Wire and Cable, Bare) 
All Commercial Forms. 

American Brass Company, Waterbury 20, 
Conn. (Also Tobin Bronze, Chromium 
Copper and Selenium Copper Alloys) 





ELECTRICAL 


American Nickeloid Co., Peru 3, Ill 
Finis wn Brass and Copper She 
Strip 

Chase .— & Copper Co., 
Conn, 

Federated Metals Div. 
& Refining Co., 
York 5, N. Y¥ 

Hussey & Co., C. G., Pittsburgh 

Ilseo Corp 745 Mariemont Ave 
cinnati 27, Ohio (Copper Tubing 

Revere Copper & Brass, Inc 
Ave. New York 17, N. Y. 


Waterbu 


American Sr 
120 Broadway 


BRAZING ALLOYS, SILVER 
Boker & Co., Inc., 113 Astor, Newark 6 


can Brass & Copper Co., 
c onn. 

Generé Plate Div., Metals and ¢ role 
Co } Forest Attleboro Ma 

Handy. & “Harman, 82 Fulton, New Yor 


ES, Co.. D. E, Div. of Union Plaw 
and Wire Co Attleboro, Mass 

Mallory & Co., Inc., P. R., India 
6, Ind. 

Ney Co., J. M. 871 Elm, Hartford 
Conn. 


Waterbury 2% 


BRONZE. See Brass, 
also Phosphor Bronze 


BRUSH CAPS 


Phoenix Electric Mfg. Co., 4211 W. Lake 
Chicago 24, IIL. 

Triple ““M’’ Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, Ml. 


Bronze & Copper 


BRUSHES: CARBON GRAPHITE, 


METAL-GRAPHITE 

Becker Brothers Carbon Co., 3450 S. 52n¢ 

Ave., Cicero 50, Tl 

Graphite Metallizing Corp., 1059 Nepper 

han Ave., Yonkers 3, N. 

Insulation and Wires, Inc., 3435 Choutess 

Ave., St. Louis 3, Mo. 

National Carbon Co., Div. Union Carbide 

& Carbon Corp., 30 EL 42nd, Ne 

7eu 1Y, 2. = 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. » Pa. 

Superior Carbon Products, Ine., 9114 
George Ave., Cleveland 5, Ohio 

United States Graphite Co., 1621 Hollané 
Saginaw, Mich. 

Westinghouse Electric Corp., Gateway Cea 


ter Bldg. No. 3, 401 Liberty Ave., Pitts 
burgh 22, Pa 


BRUSH HOLDERS. See Holders. 
Commutator Brush 


BUSHINGS 


Bearing. See Bearings and Bushings 

Composition. See Piastics-Molders 

Fibre. See Fibre, Vulcanized. 

Glass. See Glass, Technical. 

Hermetic Seal. See Seals and Terminals 
Hermetic 

Mica. See Mica 

Porcelain. See Ceramics 

Rubber. See Rubber and Rubber 
Products. 


CABINETS, SHEET METAL. See Shee 
Metal Fabricators. 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HARNESSES 
See Harnesses & Assemblies, Wire. 


CAMBRIC, VARNISHED. Sec Fabrics 
Insulating 


CAPACITORS 


Aerovox Corp., New Bedford, Mass. 

Aircraft-Marine Products, Imc., 2100 Pas 
ton, Harrisburg, Pa. ¢ 

Arnhold Ceramics, Inc., 1 E. 57th, New 
York 22, N. ¥ 

Astron Corp 
& oN 

Cornel! Dubilier Electric Corp. Dept 

) vith Plainfield J 

Corning ‘Giese Works, 
(Metallized Glass) 

Dumont-Airplane & Marine Instruments 
Inc., 15 William, New York 5, N.Y 

Brie Resistor Corp., Electronics Div., Erie 
Pa 

Fansteel Metallurgical Corp., North Ch) 
cago, Ill. (Tantalum) 

General Electric Co. geome Sales Div 
Schenectady 5, N. 

Industrial Condenser , , 8245 N. Cal 
fornia Ave., Chicago 18, Il. 

Insulation and Wires, Inc., 3435 Choutese 


Grant Ave Newark 


Corning, N. ¥ 


Indianapolis 


Ave., St. Louls 3, Mo. 

Johnson Go., E. F., 204 Second Ave., 8.W 
Waseca Minn. 

Mallory & Co., Inc., P. B., 
6, Ind 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

Plastic Capacitors, Inc., 2511 W. Moff 
Chicago 47, Til. 

Potter Co., Dept. B, North Chicago, TI 

Radio Material Corp., 3825 N. eeSiron ts 
Chicago 18, Il. 

Sangamo Electric Co., Marion, Tt. 

Sprague Electric Co., 307 Marshall, Nor® 
Adams, Mass. 

Stackpole Carbon Co, St. Marys, Pa 

Vitramon Inc., Box 544M Bridgepor 
Conn 

CARBON and GRAPHITE: Contact. 


Electrodes, Anodes, Bearings, Di» 
Piles, Plates, Plungers, Rings, Seals. 
ote. 


Becker Brothers Carban Co., 3450 & 524 
Ave Cicero 50, Ill. 


MANUFACTURISG 
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TA and TC 
PRESET * SNAP ACTION © NON-ADJUSTABLE 


THERMOSTATS 


Provide Temperature Control of 
Unusually Heavy Loads up to 350° F 


Both Types TA and TC thermostats can be supplied with nor- 
mally closed or normally open contacts. The TA is best for 
controlling temperatures in air streams or in convection heating 
systems and the TC should be used where surface mounting is 
required for conduction heating applications. These thermostats 
are single pole. single throw and can be supplied with exposed 
or enclosed bimetal discs. Enclosed bimetal discs are recom- 
mended on applications where moisture, dust or lint conditions 
are severe. 
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THERM-O-DISC, INCORPORATED 
127 CROUSE STREET, MANSFIELD, OHIO 


Remember the Risk — Use Therm-O-Disc 
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A NEW HIGH QUALITY 
WIDTHS UP TO 36 INCHES 
13 STANDARD COLORS 


When you fabricate from COLORWELD Coil you 
eliminate the difficulty and expense of finishing 
individual parts in your paint department. Pre- 
finished COLORWELD Coil is ready to be fed 
into roll forming equipment, press brakes, draw 
presses, or punch presses, with completed parts 
going directly to assembly or shipping rooms. It 
won't scratch, peel or chip during most fabrication 
stresses. Delivered in easy-to-handle coils or 
sheets, COLORWELD is available in widths rang- 
ing from 2” to 36”, in thicknesses from .016 to 
.040, slit to your width specifications. It can be 
coated on one side or two in any of thirteen stand- 
ard colors. Now hundreds of new items can be 
made better and more economically with this new, 
wider width. It will pay you to try COLORWELD 
Coil in your manufacturing operation. 








SOUTHERN STATES IRON ROOFING COMPANY 


General Sales Office P.O. Box 1159, Savannah, Georgia 


























































































































































































































Triple “M” is the 
Electric Motor Maker's 
































No. 1 Source for Precision Engineered 
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BRUSH CAPS+ BRUSH HOLDERS 


« ) 
| Midwest Melding 
AND MANUFACTURING COMPANY 


4630 W. Fatterton Avenue ae 
Chicago 35, Ilinois 





















































































































































































































































































































Erie Resistor Corp., Electronics Div., Eris 
Pa. 

General. Ceramics Corp., Keasbey, N.. J. 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N. Y. 

National Carbon Co., Div. Union Oarbide 
& Carbon Corp., 30 East 42nd, New 
Tek 17, N. ¥. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 

United States Graphite Co., 1621 Holland. 
Saginaw, Mich. 


CASTINGS, ALUMINUM and 
MAGNESIUM. See also Castings, Die 


Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19. Pa. 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Litemetal Dicast, Inc., 1935 Wildwood 
Ave., Jackson, Mich 

Parker White Metal Co., Erie, Pa. 

Thompson Products, Inc., Light Metals 
Div., 2269 Ashland Rd., Cleveland 3, 

Ohio 


CASTINGS, BRASS, BRONZE, COPPER 


Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J 

Philadelphia Bronze & Brass Corp., Sub 
of P. R. Mallory & Co., Inc., 22nd and 
Master, Philadelphia 21, Pa 


CASTINGS, DIE 


Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa 

Doehler-Jarvis Corp., Sub. of National 
Lead Co., Toledo 1, Ohio 

Gries Reproducer Corp 125 Beechwood 
Ave., New Rochelle, N. Y. (Zinc) 

Hoover Co., Die Castings Div., North 
Canton, Ohio 

Litemetal Dicast, Inc., 1935 Wildwood 
Ave., Jackson, Mich 

Madison-Kipp Corp., 214 Waubesa Ave., 
Madison 10. Wis 

Mt. Vernon Die Casting Corp., Stamford 
Conn. 

New Jersey Zinc Co., 160 Front, New 
York 7, N. Y¥. (Zine Die Casting Al- 
loys) 

Paramount Die Casting Co., St. Josept 
5, Mich. 

Parker White Metal ©o., Erie, Pa. (Alu- 
minum & Zinc) 

Precision Castings Co., Inc., Fayetteville, 
Ue 

Stewart Die Casting Div., St»wart Warner 
Corp., 4535 W. Fullerton Ave., Chicago 
39, IN. 

Thompson Products, Ine Light Metals 
Div., 2269 Ashland Rd., Cleveland 3 
Ohio. 


CASTINGS, INVESTMENT 


Allis-Chalmers, Milwaukee 1, Wis. 

Engineered Precision Casting Co., Mata- 
wan Rd., Matawan, N. J. 

International Nickel Co., Inc., 67 Wall. 
New York 5, N. Y. (Nickel and Alloys) 

Thompson Products, Inc., Light Metals 
Div., 2269 Ashland Rd., Cleveland 3, 
Ohio 


CATHODE RAY TUBES. See Tubes, 
Cathode Ray. 


CEMENT, CERAMIC 


Titanium Alloy Mfg. Co., Div. of National 
Lead Co., Niagara Falls, N. Y. 


CEMENT, INSULATING and SEALING 


Bakelite Co., A Division of Union Car- 
bide & Carbon Corp., 300 Madison Ave., 
New York 17, N. Y. 

Communication Products Co., Inc., Marl- 
boro, (Monmouth County), N. J. 

ju Pont de Nemours & Co., (Inc.), E. I. 
Finishes Dept., Wilmington 98, Del 

Durez Plastics & Chemicals, Inc., 1303 
Walck Rd., N. Tonawanda, N. Y. 

General Blectric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

Titanium Alloy Mfg. Co., Div. of Na- 
tional Lead Co., Niagara Falls, N. Y. 

Van Cleef Bros., Inc., 7800 Woodlawn 
Ave., Chicago 19, Ill 

Zophar Mills, Inc., 112-130 26th, Brook 
lyn 32, N. Y. 


CERAMICS 
Standard & Special Electrical 
Porcelains (low-volt) (A) 
Refractory Porcelain (B) 
High-voltage Porcelain (C) 
Cordierite (D) 
Zircon Porcelain (E) 
Steatite (Lava) (F) 
Titanates (G) 
Cement- Asbestos (H) 
Ferrites (1) 
Alumina (J) 


Akron Porcelain Co 
Akron 14, Ohio (AB) 

American Lava Corp., Chattanooga 5, Tenn 
(CDEFG) 

Ceramic Specialties Co., 444 W. 6th, East 
Liverpool, Ohio (ABCF) 

Colonial Insulator Co., 937 Grant, Akron 
11, Ohio (ABC) 

General Ceramics Corp., Keasbey, N. J 
(BEFT) 

Heany Industrial Ceramic Corp., Ham 
den, Conn. (J) 

Illinois Electric Porcelain Co., P.O. Box 
272, Macomb, Ill. (AB) 

Knex Porcelain Corp., Knoxville 1, Tenn 
(ABC) 

Loutban Mfg. Co., Sub. of Ferro Corp 
2000 Harvey Ave., East Liverpool, Ohio 
(ABDEF) 

Mansol Ceramics Co., 140 Little, Belle- 
ville 9, N. J. (FP) 


2725 Cory Ave., 








Myecalex Corp. of America, 116 
Blvd., Clifton, N. J. (Glass ij 
Mica) - 

New Jersey Porcelain Co., New Yor) Avg 
& Plum, Trenton 5, N. J. (ABE) 

Vass & Seymour, Inc., Solvay 8S 
Syracuse 9, N. Y. (AF) 

Porcelain Products, Inc., 1241 San dusky 
Findlay, Ohio . 

Richardson Co., 2799 Lake, Melrose (‘ary 
Il, (H) 

Square D Co., 6060 Rivard, Detrc ll 
Mich. (A) 

Stackpole Carbon Co., St. Marys, Ps 

Star Porcelain Co., 41 Muirhead Ave 
Trenton 9, N. J. (BF) 

Thomas and Sons Co. R., Libson, Ohio (4) 

Titanium Alloy Mfg. Co., Div. of Nationa} 
Lead Co., Niagara Falls, N. Y. (9G) 

Universal Clay Products Co., 1540 E. ig 
Sandusky, Ohio (A) 

Wisconsin Porcelain Co., 115 Market. Sus 
Prairie, Wis. (ABF) 


CHAINS, BEAD. See Bead Chains. 


CHAMBERS, TEST 
American Research Corp., 11 Brook 
Bristol, Conn, 


Blue M Electric Co., 138th and Chatham 
Blue Island, Ill. 





CHARGERS, BATTERY 


Inet Div., Leach Corp., 4441 Santa Fe 
Ave., Los Angeles 58, Calif 

Ther Electric & Machine Works, 11A 8 
Jefferson, Chicago 6, Il 


CHOPPERS, ELECTRONIC 


Atlas Coil, Inc., Cottage, Derby, Conn 

Avion Instrument Corp., 299 Highway No 
17, Paramus, N. J 

Graphite Metallizing Corp., 1059 Nepper 
han Ave., Yonkers 3, N. Y. 


CIRCUIT BREAKERS 


Allen-Bradley Co., 1316 8. Second, Mi} 
waukee 4, Wis 

Allis-Chalmers, Milwaukee 1, Wis 

Crouse-Hinds Co., Syracuse 1, N. Y¥ 

Cutler-Hammer. Inc.. 1264 St. Paul Ave 
Milwaukee 1, Wis 

Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y. 

General TElectric Co., Apparatus Sales 
Div., Schenectady 5. N F 

Heinemann Electric Co., 99 Plum, Tren 
ton, N. J 

Pyle-National Co., 1388 N. Kostner Ave 
Chicago 51, Til 

Spencer Thermostat Div. of Metals & 
Controls Corp., 103 Forest, Attlebor 
Mass. 

Square D Co., 4041 N. Richards, Milwav 
kee 12. Wis 

Westinghouse Electric Corp., Gateway Cen 
ter, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


CIRCUITS, ETCHED, PRINTED, ETC 


Aerovox Corp., New Bedford, Mass 

Alden Products Co., 4125 N. Main, Brock- 
ton 64, Mass. 

American Lava Corp., Chattanooga 5, Tenn 

Daven Co., 176 Central Ave., Newark 4, 
N. J 

Erie Resistor Corp., Electronics Div., Erie 
Pa 

Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J. 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

U. 8. Gasket Co., Camden 1, N. J. 


CLAMPS and CLIPS, SUPPORT 


Augat Brothers, Inc., 31 Perry Ave., At 
tleboro, Mass 

Holub Industries, Inc., 445 Elm, Syra- 
more, Ill. 

Weckesser Co., 5256 N. Avondale Are 
Chicago 30, Il. 


CLAMPS and CLIPS, GROUND and 
TEST 


Burndy Bngineering Co., Inc., Norwalk 
Conn 

Iisco Corp., 5745 Mariemont Ave., Cin- 
cinnati 27, Ohio 

Mueller Electric Co., 1550W EB. 3ist 
Cleveland 14, Ohio 

Sherman Mfg. Co., H. B., Battle Creek 
Mich 

Thomas & Betts Co., Inc., 
Elizabeth 1, N. J. 


28 Butler 


CLEANING COMPOUNDS, METAL 


Zophar Mills, Inc., 112-130 26th, Brook 
lyn $2, N. Y. 


CLIPS, SNAP. See Rings, Retainer & 
Snap 


CLOTH, INSULATING. See Fabrics, In- 
sulating 


CLOTH TRACING. See Tracing Cloth 
Film & Paper. 


CLUTCHES 


Cutler-Hammer, Inc., 1264 St. Paul Are 
Milwaukee 1, Wis 

Dynamatic Div. of Eaton Mfg. Co., Ken- 
osha, Wis. (Magnetic) 

Hilliard Corp., 106 W. 4th, Eimira, N.Y 

Stearns Magnetic, Inc., 642 8. 28th, Mil- 
waukee 46, Wis. (Magnetic) 

Warner Plectric Brake & Cutch Co., Dept 
EM, Beloit, Wis. (Magnetic) 


COAXIAL CABLE. See Wire and Cole 
Insulated 


To communicate with any manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 253 
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Mallory Rheostats 


Offer More Ratings... 


More Performance 


i ee Mallory line of rheostats, covering ratings from 
25 to 500 watts, includes the largest selection of 
Underwriters’ Laboratories approved rheostats on the 
market. You can be sure of getting the right rating 
and resistance value for your application... without 
need for “stretching” an undersized unit, or settling 


for an uneconomical oversized one. 


Famous for long, trouble-free service, Mallory rheostats 
use high-stability ceramic insulation, and are designed 
for effective ventilation. Precision winding methods 
developed by Mallory assure superior linearity. 


MINIMUM MAINTENANCE. The Mallory hinged con- 


tact lets you clean or replace the brush without chang- 


ing contact pressure. Because the spring does not 
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carry current, overloads cannot cause annealing of 
the contact spring arm. 


VARIABLE PITCH WINDING, by special Mallory tech- 
niques, produces tapered windings from a single wire 

. eliminates hot spots and excessive wear at points 
where wire size changes... and reduces rheostat cost. 
In addition to standard types rated at 25, 50, 75, 100, 
150, 225, 300, and 500 watts, Mallory will be glad to 
engineer special rheostats of single or multi-unit con- 
struction for your specific requirements. For complete 
technical data, write or call Mallory today. 





Expect more... 


Get more from MALLorRY 


Parts distributors in all major cities stock Mallory standard components for your convenience. 


Serving Industry with These Products: 


Electromechanical—Resistors ¢ Switches ¢ Television Tuners ¢ Vibrators 
Electrochemical—Capacitors ¢ Rectifiers © Mercury Batteries 
Metallurgical— Contacts ¢ Special Metals and Ceramics © Welding Materials 
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Corning Metallized Glass Enclosures like these are used 
for hermetically sealing rectifiers, resistors and capacitors. 


How to protect delicate 


components from moisture. 


mold. dirt. thermal shock 


You've got to safeguard delicate components so they can 
stand up under rough and tumble operating conditions. 

Encapsulate sensitive components in rugg 
Metallized Glass Tubes and you give 
otherwise lack. 


ed Corning 
them stamina they 


You protect them in a hermetic seal from moisture. 
You keep out dust and dirt. You prevent moulds and 
fungi from settling on them. 

When assembled with metal end caps, Corning Metal- 
lized Glass Enclosures can take sudden temperature 
changes—from as much as 275° C. to ice water. And they 
are not affected by atmospheric changes. 

[he protection of metallized glass enclosures is per- 
manent. Bond strength for metallizing used on enclosure 
tubes has been measured at 1500 to 2000 pounds per 
square inch. Because the glass is transparent, you can see 
inside the tubes to check the conditions of components. 
The electrical characteristics of the glass are 

You can get metallized glass enclosures in a variety of 
sizes. We'll be happy to send you a descriptive catalog 
sheet telling you more about them. Or, if you have 
specific problems metallized glass 
you solve, w 
or phone us. 


excellent. 


some 
enclosures might help 
e’ll be pleased to work with you. Write, wire 


————— Coenieg means research tit Glatt -————— 


CORNING GLASS WORKS, 38-3 Crystal St., 


New Products Division 


os 


Corning, N. Y.- 


Please send me descriptive catalog sheet on Corning Metallized 
Glass Enclosures. 


Name 


COIL CORES and FORMS 
Alden Products Co., 4125 N 
ton 64, Mass 
American Lava 
Tenn 


Main, Brock 


Corp 


Marys, Pa 


New 


453 Coneord 
3349 W. Addison 
Corning, N. Y 


Chattanooga 5, 

Cambridge Thermionic Corp., 453 Con- 
cord, Cambridge 38, Mass. 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio 

Crmsinentel-Dtemend Fibre Co., Newars 

, De 

Gries Reproducer Corp., 125 Beechwood 
Ave., New Rochelle, N. Y. 

Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N 

Paramount Paper Tube ©o., 612 Lafay 
ette, Fort Wayne 2, Ind. 

Precision Paper Tube «Co., 2035 W 
Charleston, Chicago 47, LL 

Radio Cores, Inc., 9540 Tulley Ave., Oab 
Lawn, IIL. 

Resinite Corp., Div. of Precision Paper 
Tube Co., 2035B W. Charlesten, Chi 
cago 47, Ill. 

Stackpole Carbon Co., St. 

(Screw-type, Molded Iron) 

Stevens Products, Inc., 8688 Main, E 
Orange, N : 

Stone Paper Tube Co., Inc., 900-929 
Franklin, N.E., Washington 17, D. C. 

U. S. Gasket Co., Camden 1, N. J 

COILS and WINDINGS 

Acme Wire Co., 1255 Dixwell Ave., 
Haven 14, Conn 
American Relay & Controls Inc Div. of 
Ohmite Mfg. Co., 3649 Howard, Ykokic 
Hil 

Cambridge Thermionic Corp., 

Cambridge 38, Mass. 

Comar Electric Co., 
Chicago 18, ML. 

Corning Glass Works 
(Glass Inductance) 

Coto-Coil Co., In t Pavili A 
Providence 5, R. I 

Cutler-Hammer, Inc., 

Milwaukee 1, Wis 


1264 St 


93 Main, 


Paul Ave., 


Dano 
Conn 

Delta Electronics, Inc 
Brooklyn 22, N 


Electric Co., Winsted, 


Green & Oakland 
Dormeyer Industries, 

Chicago 41, Ill 
Federal Telephone 


3424 Milwaukee Ave., 


and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J 

Five Star Co., Plants Place, Plantsville, 
Conn 

General Electric Co., Apparatus 
Div., Schenectady 5, N. Y 

Gries Reproducer Corp., 125 
Ave., New Rochelle, N. Y. 

Hindle Transformer Co., Inc., 
Church Rd., Flemington, N. J. 

Jeffries Transformer Div., Leach Corp., 
1710 EB. 57th, Los Angeles 58, Calif 
Master Appliance Mfg. Co., Bridge & 

Ontario, Racine, Wis 
Mullenbach Electrical Manufacturing Co 
2300 E. 27th, Los Angeles 58, Calif 
Nothelfer Winding Laboratories, 111 Albe- 
marlee Ave., Trenton 8, N. J 
Radio Corp. of America, Tube Di Har 
rison, N. J. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 
Standard Electrical Products Co., 2240 E 

Third. Dayton, Ohio 
Ther Electric & Machine Works 
Jefferson, Chicago 6, Ill 
Torwico Electronics, eo 965 
huysen Ave., Newark 5 
Universal Mfg. Co., 410 
Hillside, N. J. 


COIL WINDING MACHINES 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo 

Rex Rheostat Co., Baldwin, N. Y 

Universal Winding Co., P.O. Box 
Providence 1, R. I 


COLD HEADED PARTS. See Fasteners 


COMMUTATORS 

Insulation and Wires, Ir 3435 Chor 
teau Ave., St. Louis 3, Mo. 

Kirkwood Commutator Co., 4855 W 
Cleveland 11, Ohio 

Nippert Electric Products Co., 
Mound, Columbus 23, Ohio 

Toledo Commutator Co., S. 
Owosso, Mich 

Triple ‘‘M’’ Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, Ill 

Westinghouse Electric Corp., Gateway Cen 
ter, Bldg. No. 8, 401 Liberty Ave 
Pittsburgh 22, Pa 


COMMUTATOR SAWS and SLITTERS 
Ideal Industries, Inc., 1008 Park Ave., 


Sycamore, IIl 


COMPARATORS, OPTICAL 
Eastman Kodak Co., Rochester 4 
COMPOUNDS, SEALING. See 


Insulating & Sealing; 
Compounds 


COMPOUNDS, VARNISH. See Varnishes. 
Compounds and Resins. 


Sales 
Beechwood 


40 Woods 


11A 8. 

Freling- 
J 

Mitils side Ave 


1601, 


130th, 
1759 W 


Chestnut, 


ae & 


Cement, 
also Waxes and 


COMPUTER COMPONENTS 


Epsco, Inc., 126 Massachusetts Ave., Bos- 
ton, Mars. 

Federal Telephone 
International 


and Radio Co., Div of 

Telephone and Telegrap 
Corp., 100 Kingsland Rd., Clifton, N 

Raytheon Manufacturing Co., Equipment 
Sales Div Dept. 6120 EM, Waltham 
54, Mass 


CONDENSERS. See Capacitors 


CONDUIT FITTINGS 


Appleton Electric Co., Wellin 
Ave., Chicagu 13, 

Buchanan Electrical Products Cerp. 
Rte. 22, Hillside, N. J. 

Crouse-Hinds Co., Syracuse 1, N. Y¥ 

Pyle-National Co., 1388 N. Kostner 4 
Chicago 51, Ill. 

Simplet Electric Co., 
Sycamore, Il 


CONNECTORS, WIRE and CABLE 


Aircraft-Marine Products, Inc., 2166 
ton, Harrisburg, Pa. 
Aiden Products Co., 4125 N. Main, Br 
ton 64, Mass. 

American Brass Co., Waterbury 26, Conn 

American Phenolic Corp., 1830 8 4th 
Ave., Chicago 50, II. 

Buchanan Electrical Products Corp., %% 
Rte. 22, Hillside, N. J. 

Buggie, Inc., H Toledo 4 Ohio 

Burndy elma Co., Inc., Norwalk. 


Conn 
Cannon Electric Dept 
Angeles 31 


1723 


1008 Park 


Development Co., 

500, 3209 Humboldt, Los 
Calif 

Crouse-Hinds Co., Syracuse 1, N. Y¥ 

DeJur-Amsco Corp. 45-01 Northern Blvd 
Long Island City 1, N. 

General Electric Co.. Construction Mate 
rials Div., Bridgeport 2, Conn. 

Holub Industries, Inc., 445 Elm, Syca 
more, Ill 

Hubbell, Inc., Harvey, Bridgeport 2, Conn 

Ideal Industries, Inc., 1008 Park Arve. 
Sycamore, Ill 

Iisco Corp., 5745 Mariemont Ave., Cin 
cinnati 27, Ohio 

Johnson Co, E. F., 
S.W., Waseca, Minn. 

Joy Manufacturing Co., 
Bldg., Pittsburgh 22, 

Krueger & Hudepohl, 
cinnati 2, Ohio 

Pass & Seymour, Inc., 
Syracuse 9, N. Y¥ 

Pyle-National Co., 
Chicago 51, Ill 

Riverside Manufacturing and 
Supply Co., 10237 
born, Mich 
Russell & Stoll Co., Inc., 125 Barcla 
New York 7, N ci 

Scintilla Div., Bendix 
Sidaey, N. Y 

Sherman Mfg. Co., H. B., Battle Cros 
Mich 


Soreng Products Corp., 9551 Soreng Ave. 
Schitler Park, Il 

Switchcraft, Inc., 1328 N. 
Chicago 22, Ill 

Thomas & Betts ©., 
Hlizabeth 1, N. J 

Bros Inc., 

Ave Chicago 19, Ill 


Van Cleef 
CONTACTORS, MAGNETIC. See Relay 
& Contactors 


CONTACTS and CONTACT POINTS 
ee & Co., Inc., 113 Aster, Newark 5 


204 Second Ave 
Henry W. Oliver 
Waish Bidg., Cis 
Solvay Station 
1388 N. Kostner Are. 


Electrical 
Michigan Ave., Dear 


Aviation Corp 


Kostner Ave 
28 Butle 


Woodlawn 


Inc., 


7800 


piteke Co., 
Vernon, N 

Fanstee! sisteliargical Corp., 
cago, Ill 

General Plate Div., 
Corp., 43 Forest, Attleboro, Mass 

Gibson Electric Co., — Frankstows 
Ave., Pittsburgh 21, Pa 

Graphite Metallizing Corp., Teens Nepper 
han Ave., Yonkers 3, N. 

Makepeace Co., D. E., Div Te Union Plate 
and Wire Co., Attleboro. Mass. 

Mallory & Co., Inc., P. R., Indianapolis 

Elm, Hartford 


M., 371 
Stackpole Carbon Co., St. Marys, Pa 
Superior Carbon Products, Ine., 9114 
George Ave., Cleveland 5, Ohie 


CONTACTS. CARBON. See Carbon and 
Graphite 


¢ S., 318 Washingten, Mt 


North Chi 
Metals and Controls 


CONTACTS. HEATER PLUG and TAP 


Heyman Mfg. Co., Kenilworth 11, N 


CONTAINERS, PACKAGING and SHIP 


PING. See also Boxes and Crates, Wire 
bound 


Gaylord Container Corp., St. Louis 2, Mo 
tathborne Hair and Ridgway Box 
1440 W Ist Place, Chicago 8 I 


CONTRACT MANUFACTURING 
Aluminum Goods 
Manitow wi 
Atlas Precision Products Co. (Div 
Prudential Industries), 3801 Castor A 

Philadelphia, Pa 
Chase Brass & Copper Co., Waterbury 2° 
Conn 
Geuder, Paeschke & Frey Co., 1525 W 
St. Paul Ave., Milwaukee 1, Wis. 
Kirk and Blum Manufacturing Co., 3123 
Forrer, Cincinnati 9, Ohio 
Master Appliance Mfg. Co., 
Ontario, Racine, Wis. 


Manufacturing 


Bridge 


CONTROLLERS, MOTOR 

Allen-Bradley Co., 1316 8 
kee 4, Wis 

Allis-Chalmers, Milwaukee 1, Wis 

Bogue Electric Manufacturing Co., 60 
Ave., Paterson 3, N. J 

Bristol Co., Waterbury 20, Conn. 

Clark Controller Co., 1146 E, 152nd, C 


land 10, Ohio 
Crouse-Hinds Co., Syracuse 1, N. Y 
1264 St. Paul Are 


Cutler-Hammer, Inc., 
1024 McKee, Batay's 


2nd, Milwa 


Milwaukee 1, Wis 
Furnas Electric Co. 
Til 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 253 
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Warner & Swasey lathes 
“machine better, faster, for less” 


@ Selected for long, trouble-free performance, Clark 

Bulletin 6050 Size 2, Type “CY” 2-speed starters are used 

on Warner & Swasey’s No. 5 Universal Turret Lathes. 

Maintenance and wear on contact tips are reduced to a 

minimum as a result of an exclusive arc quenching method 

employed on Type “CY” starters. Effective arc interruption 

and reduced wear on tips is accomplished by using strong 

multi-turn magnetic blowouts and double-break contacts. 

Forced rotation continuously moves the arc from a hot toa 

e+ ees cold spot, distributing the heat evenly over entire contact, 

ec se pin lle ll peng de preventing pitting or “build-up.” Tips require no cleaning 
used on Warner & Swasey Universal Turret Lathes. or dressing over long years of maintenance-free operation. 


Write for complete 
| : descriptive literature. 


Yee, CLARK CONTROLLER Company 


Engineered Electrical Control ] ; 1146 East 152nd Street * ” Cleveland 10, Ohio 
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Scouting for 
Incapsulated 


Coils for 
High Temp. 
Applications? 


DANO MAKES BOTH | 


Dano, wide variety of coils, is fully 
equipped to meet the increasing demand tor these 
special coils. Keeping pace with modern design, 
Dano offers incapsulated coils with tough, molded 
covers that spell extra electrical 
freedom from moisture 


' 
makers ol 


insulation with 


DANO INCAPSULATED COILS 


Also, for specifications calling for coils to be used 
for high temperature applications, Dano will supply 
the exact coils needed. 

Every Dano Coil is custom-made to your specific 


requirements. Call or write today, and Dano’'s quote 
will be on the way! 


@ Coils for High Temperature Application 
@ Incapsulated Coils @ Form Wound e@ Paper Section 


@ Bakelite Bobbin @ Cotton Interweave @ Acetate Bobbin 


Also, Transformers Made To Order 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 


General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 
Raytheon Mfg. Co., Equipment Sales Div. 
Dept. 6120-EM, Waltham 54. Mass 
Russell & Stoll Co., Inc., 25 Barclay 
New York 7, N. Y 

Square D Co., 4041 N. Richards, Milwau 
kee 12. Wis 

Ward Leonard Electri Cc 600 Sout 
Mount Vernon, N. Y 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches 


CONTROLS, PHOTOELECTRIC 
See Photoelectric Controls. 


CONTROLS, PRESSURE and TEMPER 
ATURE See also Relays, Switches 
Thermostats 

Acro Manufacturing Co 
Ohio 

Allen-Bradley Co., 1316 S. 2nd, Milwau 
kee 4, Wis 

American General Thermostat Corp., 2064 
Bronx, New York 60, N. ¥ 
Assembly Products, hl Chester 
oO 


Columbus 16 


matic Temperature Control Co Inc 
Pulaski Ave Philadelphia 44, Pa 
Ba Colman Co., Dept. M, 1403 Rock 
Rockford, Hl 
Bristol Co., Waterbury 20, Conn 
Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1. Wis 
Edison, Inc., Thomas A., Instrument Div 
Dept. 53, West Orange, N. J 
Fenwal, Inc., 112 Pleasant, Ashland, Mass 
G-V_ Controls, Inc., 8 Hollywood Plaza 
East Orange, N. J 
General Electric Co., Apparatus Sales 
Div Schenectady 5 N. ¥ 
Mercoid Corp 1201 Belmont Ave 
Chicago 41. Ill 
Robertshaw Thermostat Div., Robertshaw 
Fulton Controls Co., Youngwood Pa 
Spencer Thermostat Div. of Metals & Con 
trols Corp 103 Forest Attleboro, Mas 
Square D Co., 4041 N. Richards, Milwau 
kee 12, Wis 
TAGliabue Instruments Div., Weston } 
trical Instrument Cory 614 Frelir 
huvsen Ave.. Newark 5. N. J 
Thermo Electric ¢ 109 Fiftl 4 
River Township Roche lark 1% 
Office, N. J 
United Electri Contr 
Watertown Mass 
Whee Instruments Di Barber 
Co.. 1493 Rock, Rockford, Tl 


CONTROLS, PUSH-PULL 
Are Controls, Ir 2 G 
anston, Il 


CONTROLS, REMOTE. See Push Button 
Stations Relays and Contactors 
Switches 


CONTROLS, RESISTANCE. See Resis 


tors, also RKheostats 


CONTROLS, SERVO. See Servomechan 


isms 
COPPER. See Brass, Bronze and Copper 
COPPER, BERYLLIUM. See Beryllium 


CORD and TWINE, ARMATURE and 
COIL 

Insulation and Wires, Inc 
Ave., St. Louis 3, Mo 

Insulation Manufacturers Corp 565 W 
Washington Blvd., Chicago 6, Il 

Mica Insulator Co., Schenectady 1, N. ¥ 

Mitchell-Rand Insulation (€« 71 Mur 
ray, New York 7, N. ¥ 

Varflex Corp 309 N. Jay, Rome, N. Y¥ 

Westinghouse Electric Corp., Gateway Cen 
ter Bldg N¢ 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


CORD, INSULATED See Wire and 
Cable, Insulated 


CORD, RESISTANCE LINE. See Resist 


ance Line Cords 


3435 Choutea 


CORD SET 


Alden Products ( } N. Mai br 
ton 64, Mass 

Belden Mfg. Co., 4633 W Van Buren 
Chicago 44, IL 

Carol Cable Cx Div of Crescent Co., 
Inc Pawtucket, R. I 

Columbia Wire & Supply Co., 2850 Irving 
Park Rd., Chicago 18, Ill 

Cornish Wire Co., Ince 50 Church, New 
York 7, N. Y 

rds Ltd Di Essex Wire Cory 


I 


( i J 
Dodge DekKalt I}) 

General Electric Co., Construction Mate 
rials Div Bridgeport 2, Conn 

Insulation and Wires, Inc 3435 Chouteau 
Ave St. Louis 3, Mo 

Joy Manufacturing Co Henry W. Oliver 
Bldg.. Pittsburgh 22, Pa 

Phalo Plastics Corp., Commercial & Fos 
ter, Worcester 8, Mass 

Riverside Manufacturing and Electrical 
Supply Co., 19227 Michigan Ave., Dear 
born, Mich 

Royal Electric Cu., Inc., Pawtucket, R. I 

Runzel Cord & Wire Co., 4723-31 Mont 
rose Ave., Chicago 41, Ill 

U. 8S. Rubber Co., Rockefeller Center, New 
York 20, N. Y 

Westinghouse Electric Corp., Gateway Cen 
ter Bldg. No. 8, 401 Liberty Ave 
Pittsburgh 22, Pa 

Whitney Blake Co., New Haven 14, C 

Wire Stripper Co 1729 Eastham Ave 

East Cleveland 12. Ohio 


CORES POWDERED METAL. Bee « 
Transformer; Powdered Metal Pro 


CORES, REFRACTORY. See Ceram 


CORES, TRANSFORMER 

Acme Electri Corp ts) Water 
American Lava Corp Chatta 
Tenn, 

Arnold Engineering Co., Marengo, | 

General Ceramics Corp Keasbey, N 

Magnetics, Inc., Dept. EM-15, Butle 

Moloney Electric Co., 5390 Bircher 
St. Louis 20. Me 

Radio Core Ir 540 Tulley Av 
Lawn, Ill. 

Stackpole Carbon Co., St. Marys, Pa 
Thomas & Skinner Steel Products 
Inc 1114 E. 23rd, Indianapolis 7 

Westinghouse Electric Corp., Gateway 
ter, Bldg. No 43% 401 Liberty 
Pittsburgh 22, Pa 


CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 7001 Ingersoll, |.« 
aster, Pa 


COUNTERS. See also Instruments, 
tronic; Relays 

Automatic Temperature Control Co 
5234 Pulaski Ave., Philadelphia 44, Ps 

Bristol Co., Waterbury 20, Conn 

Counter & Control Corp., 5228 W. Ele 
Ave. Milwaukee 14, Wis 

Kagle Signal Corp., 202 20th, Moline 
iil 

Kellogg Switchboard and Supply Co 
W. Monroe, Chicago 3, Ill 

Landis & Gyr, Inc., 45 W. 45th, New 
York 36, N. Y 

National Acme Co. 176 EB. 1381st, Cleve 
land 8, Ohio 

Production Instrument Co 700-04 W 
Jackson Blvd Chicago 6, Ill 

Veeder-Root, Inc Hartford 2, Conr 


COUPLINGS, CLUTCH. See Clutches 


COUPLINGS, FLEXIBLE 

Dynamatic Div. of Eaton Mfg. Co., Ke 
osha, Wis 

Hilllard Corp 106 W. 4th, Elmira, N. Y 

Koppers Co., Ine Fasts Coupling Dep 
00 Scott, Baltimore 3. Md 

Lord Manufa ring ‘ rit 
B ed Rubber) : 

Westinghouse Electric Corp., Gateway Cer 
er Bldg N 3 401 Liberty Ave 
Pittsburgh 22, Pa 


CRYSTAL RECTIFIERS 
See Rectifiers, Metallic 


CYLINDERS, AIR 
ll I M 
ity Rockf 


DECALCOMANIAS 
Meyer ( D> 
Lake, Chicago 44, Lil 


DELAY LINES See Computer Compo 


DIAL LIGHT ASSEMBLIES, s+ 
I’ «& | ator 


DIALS and PANELS 
( tI 


Mica Ir 
DIE CASTINGS. See Ca 


DIE CASTING MACHINES 


Kux Ma e Co., 6725 N. R 
Chicago 2¢ lll 


DIELECTRIC HEATING UNITS 
High Freq ‘ Heat zr Units 


DIES, LAMINATION 


‘ i I 
I K 


DIODES. See Se 


DRAFTING EQUIPMENT and 
MATERIALS 
Bru ( I i 
Ave Chicago 4 Il 
Fastman Kodak Co., Rochester 4 
Keuffel & Esser ( Hoboken, N. J 
I er Drafti Machine ¢ 
Lor Ave ‘ r oO} 


DRIVES, BELT 

\ Chalmer M aukee 1, Wi 

Maurey Manufacturing Corp 
Wabash Ave., Chicago 16 Ill 

New York Belt & Packing C 
ket. Passai N. J 

Reeves Pulley Co., Columbus, Ind 


DRIVES, ELECTRONIC. See also % 


Reducers and Drives 


Dynamatic Div. of Eaton Mfg. Co., Ke 
osha, Wis 

General Electric Co., 
Div Schenectady 5. N 

Raytheon Mfg. Co., Eauipment Sales 
Dept. 6120-EM, Waltham 54, Ma ‘ 

Reliance Electric & Engineering Co., 105! 
Ivanhoe Ra.. Cleveland 10, Ohlo 

Westinghouse Electric Corp., Gateway Ce® 
ter Bldg. No. 3, 401 Liberty Avé 
Pittsburgh 22, Pa 


Apparatus ‘Sale 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 253 
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Ke 


A Hundred 


or a MILLION pieces 


... always UMEORM 


Cut to Your Precision Demands! 





When Western Felt cuts a component part 
to your specifications, piece after piece is a 
precision-cut part. You want that kind of 
uniform precision because the performance 
of your product depends upon it. And be- 
cause of the peculiar properties of wool felt 
fibres, especially where the more dense 
types are specified, it can be processed 
with amazingly close tolerances. Toler- 
ances as close as a few-thousandths of an 
inch can be supplied when required. 
Western Felts are manufactured to the 
density you require—cut and supplied 


WESTERN 


4021-4139 W. Ogden Ave., Chicago 23, Illinois 
Branch Offices in Principal Cities 


exactly to your specifications. They resist 
wear, age and weather...never ravel nor 
fray. They seal, insulate, absorb sound and 
vibration, or lubricate...as you wish! 
Chemically treated, they can be moth- 
proof, mildew-proof, flame or water 
resistant. 

You name it...specify it...we put the 
benefits of 54 years of experience back of 
making a felt component that will meet 
your specifications. Write today—your 
inquiry will receive prompt attention. 








Manufacturers and Cutters of Wool Felt 
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Play safe .. . avoid shutdowns! Essex delivers 
quality wire assemblies to your plant on time. 
Ample material inventories plus automation 
techniques and self-component supply make it 


possible—and profitable for you. 


FREE INFORMATIVE BOOKLET 

> 
Write today for “Harness Ins and Outs,” a 
new 20-page wire assembly check list. 


| | 
bs 


Wire Assembly Division 


ESSEX WIRE CORPORATION 


MONTICELLO, INDIANA 


——+ 
IRE PRODUCTS 


358 


DUCTS, WIRING (Control Panel) 


Stahlin Brothers Fibre Works, Inc., Deps 
B, Belding, Mich 


DUPLICATING MACHINES, 
See Benders, Brake & Shears 


DYNAMOMETERS 

Dynamatic Div. of Eaton Mfg. Co., Ken 
osha, Wis. 

General Electric Co 

Robbins & 
Ohio 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 


ELECTRICAL SHEETS. See Steel, Elec 
trical. 


ELECTRONIC COMPONENTS. See spe 
cific headings. 


ELECTRONIC TUBE COMPONENTS 
(Bases, Caps, Lead-In Wires, Stamp- 
ings, Welds, Ete.) 

Americar Lava Corp 
Tenn 

Engineering Co., 
5, N. J. 


ENAMELING SHEETS. See Steel, Com 
mercial Forms & Grades. 


DIELESS 


Schenectady, N .Y 
Myers, Inc., Springfield 99, 


Chattanor 


The, 27 Wright, Newara 


ENAMELS. See Lacquer, Enamels & Var 
nishes, Finishing. 


EYELET ATTACHING MACHINES 


om Edward, 72 Spring, New York 12, 
N.Y 


EYELETS and GROMMETS 


Chase Brass & Copper Co., 
Conn 

Minnesota Rubber & 
Wooddale Ave., Minneapolis 16, Minn 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Riverside Manufacturing and 
Supply Co 
born, Mich 

Roth Rubber Co., 
Chicago 50, TIL. 

U. S. Gasket Co.. 


Waterbury 20. 


Gasket Co., 3630 


Electrica) 
10227 Michigan Ave., Dear 


1856 S. Electric Ave 


Camden 1, N. J 


FABRICS, INSULATING, (Sheets, Tapes, 
Yarns, Thread, Cord ete. 


Glass-Fiber, Varnished Cambric, 
Linen, Silk, Asbestos, etc. See also 
Tape and Sheeting, Synthetic Resin 
Tubing and Sheeting, Braided Fabric 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn 

Bentley, Harris Mfg. Co 
Conshohocken, Pa 

Brand Dielectrics, Inc., 57 North, Willi 
mantic, Conn 

Celanese Corp. of America, Dept 05-h 
240 Ferry, Newark 5, N. J 

Chase & Sons, iu Kanuol; Mass 

Continental-Diamond Fibre Co Newark 
13. Del 

Cottrell Paper lr SS Pur 
iver, Mass 

Dow Corning Corp Dept. 450 
Mich 

General Electric Co 
Plastics Ave., Pittsfield, Mass 

Gudebrod Bros. Silk Co., Inc., 12 S. 12t! 
Philadelphia 7, Pa. 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo 

Insulation Manufacturers Corp 565 W 
Washington Blvd.. Chicago 6, Ul 

Irvington Div Minnesota Minis « 
Manufacturing Co 9 Argyle Terrace 
Irvington 11, N. J 

Johns-Manville, Box 60, New York 16, 
N. ¥ 

Libbey-Owens-Ford Glass Co., Fiber-Glass 
Div., 1224 Wayne Blidg., Toledo 3, Ohio 

Mica Insulator Co., Schenectady 1, N. Y 

Minnesota Mining & Mfg. Co., Electrical 
Products Div 900 Fauquier Ave St 
Paul 6. Minn 

Mitchell-Rand Insulation ¢ ra 
New York 7, N. ¥ 

Molded Fiberglass Sheet (¢ 1 Benefit 
Ave Ashtabula, Ohic 

Natvar Corp., 207 Randolph Ave 
bridge, N. J. 
New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J 
Owens-Corning Fiberglas Corp., 598 Mad 
ison Ave., New York 22, N. Y¥ 

Pittsburgh Plate Glass Co Fiber Glass 
Div , 1 Gateway Center, Pittsburgh 
22 "a. 

Raybestos-Manhattan, In 
tile Div., Manheim, Pa 

Thompson Fiber Glass Co., H. I., 1733 
Cordova. Los Angeles Calif 

Van Cleef Bros Ine., 7800 Woodlawn 
Ave.. Chicago 19. Ill 

Varflex Corp 09 N. Jay. Rome, NY 

Westinghouse Electric Corp., Gateway Cen 
ter, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


FANS and BLOWERS 


American Electric Motors, 4811 Anaheim 
Telegraph Rd.. Los Angeles 22, Calif 
Bogue Electric Manufacturing C 60 Iowa 
Ave., Paterson 3 N. J 
Diehl Mfg. Co 1192 
Somerville, N. J 

Emerson Electric Mfg. Co., St 
Mo. 

Fasco Industries, Inc., 
chester 2, N. Y 

Heinze Electric Co., 685 Lawrence, Low 
ell, Mass 

Koppers Co., Inc., Propeller Dept., 200 
Scott. Baltimore 3, Md 

Master Appliance Mfg. Co., 
Ontario, Racine, Wis 


Cotton 


Midland 


Chemical Div., 


Murray 


Wood 


Asbestos Tex 


Finderne Ave 
Louls 21, 


100 Augusta, Ro 


Bridge 


& South Chester Co., 


Peerle Electric Co 103 W M 
Warren, Ohio 

Robbins & Myers, Inc 
Springfield 99, Ohio 


Propeller | 


FASTENERS (Bolts & Nuts; Lock Ass 
blies; Pins; Rivets; Screws; Washer: 


Bolts and Nuts 


Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal Lock Spring Assembly Nis 
TT 

Screw Thread Inserts (E) 

Cold Headed and Rolled Threaded I 
Studs and Special Parts (F) 

Cap Nuts (G) 

Spade Bolts (S) 

Welding Nuts (Clinch-on) (N) 

Wing Nuts (W) 


Products Co., Inc., 


Allmetal Screw o 
Garden City, N. Y. (Al 


Stewart Ave., 
Gw) 

Aluminum Co. of America, Alcoa Bldg 
Pittsburgh 19, Pa. (A) 

American Screw Cvu., Willimantic, Cor 
BF), (Cold Headed Screws) 

Anti-Corrosive Metal Products Co., Ir 
Castleton-on-Hudson, N. Y¥. (A) 

Blake & Johnson, Waterville 48, 
(ABF) 

Bristol Co., Waterbury 20, Conn. (A) 

Buffalo Bolt Co., N. Tonowanda, N y 
AB) 

Burndy 
Conn 

Central Screw Co., 3501 
Chicago 9, Ill. (ABFSW) 

Chase Brass & Copper Co., 
Conn. (ABCF) 

Continental Screw Co., New Bedford, Mass 
AB) “f 

Elastic Stop Nut Corp. of America, Der 
N67 -322 2330 Vauxhall Rd Uni 
N. J. (ACDEN) 

Fischer Special Mfg. Co., 
Cincinnati 6, Ohio (AG) 

Gries Reproducer Corp., 125 Beechwo 
Ave New Rochelle N. ¥ Gw 

Grip Nut Co.. 310-K S. Michigan Ave 
Chicago 4, Ill. (CN) 

Harper Co., H. M., 8204 
Morton Grove, Ill. (ABC) 

Hassall Ine John P.O Box 
Westbury, L. I Fe 

Heli-Coil Corp 290 Shelter Rock Lane 
Danbury, Conn 

Keystone Bolt & Nut Corp., 127 Church 
New York 7, N. Y. (AB) 

Lamson & Sessions Co., 1981 W. 85th 
Cleveland 2, Ohio (ABCDF) 

Milford Rivet & Machine Co., 
Conn. (BF) 

Palnut Ce Sub. of United-Carr Fastener 
Corp., 66 Cordier, Irvington 11, N. J 
ic) 

Parker-Kalon Div yeneral American 
Transportation Corp., 200 Varick, New 
York 14, N. ¥ AB) 

Progressive Mfg. Co 44 
rington, Conn. (ABF) Z 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. (ABF) 

Seaboard Screw Corp., West Warwick 
R. I. (B) 

Shakeproof Div. of Tilinois Tool Works 
01 N. Keeler Ave Chicago 39, I 
(D) 

South Chester Corp., Southco Div., 3rd & 
N. Governor Printz Blvd., Lester, Pa 
CDEF) 

Standard Pressed Steel Co., 
Pa. (AN) 

Sterling Bolt Co., 
44 Ill. (ABF) 

Thompson-Bremer & Co., Sub. Americar 
Machine & Foundry Co., 520 N. Dear 
born, Chicago 10, Ill (C) oe 

Tinnerman Products, Inc., P.O. Box 6688 
Cleveland 1, Ohio (D) . 

United-Carr Fastener Corp., Cambridge 42 
Mass. (ACDE) 

Wenco Mfg. Co., 1136 W 
cago 22, Ill. (8) 

Westfield Metal Products Co., 
Mass 


Engineering Co., Inc Norwalk 


Shields Ave 


Waterbury 20 


446 Morgar 


Lehigh Ave 


Milford 


Norwood, Tor 


Jenkintown 9 


363 W. Erie, Chicago 


Hubbard, Chi 
Westfield 


Lock & Snap Assemblies (Door Panel Shelf 
Support & Mounting, etc.) 

Camloc Fastener Corp Spring Va 

Rd Paramus, N. J i ; 

Simmons Fastener Corp., 1752 N. Broa 


way, Albany 1, N. Y 


Pins—Cotter (F); Locking and Taper (G 
Spiral Coil (M) 

Allmetal Screw Product cr Ir x 
Stewart Ave., Garden City, N. Y¥. (F) 

Anti-Corrosive Metal Products Co., Ine 
Castleton-on-Hudson, N. Y. (F) 

Chase Brass & Copper Co., Waterbury 20 
Conn, (F) 

Elastic Stop Nut Corp. of America, Dept 
N67-222 2330 Vauxhall Rd Uni 
N. J 

Lamson & Sessions Co., 1981 W. 85m 
Cleveland 2, Ohio (F) 

Sterling Bolt C 363 


44, Ti 


Pre-Assembled Washers and Screws 


Willimantic, Conn 
Shields Ave 


W. Erie, Chica 


American Screw Co., 
Central Screw Co., 3501 
Chicago 9, Ill 
Continental Screw Co., New Bedford, Ma 
Lamson & Sessions Co., 1981 W. 85th 
Cleveland 2, Ohio : 
Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y 
Shakeproof Div. of Illinois Tool Works 
2501 N. Keeler Ave., Chicago 39, I 
Southco Div., 38rd & N 
Governor Printz Blvd., Lester, Pa 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 253 
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One Of The Leesona No. 108 Hand-Feed Coil 
Winders installed by the Freed Transformer Company 
of Brooklyn, N. Y. Note the convenient location of 
controls for quick set-up change. Many other features 
make this the fastest, easiest to operate, most ad- 
vanced hand-feed coil winder ever designed. Inset 
shows a Hi-Fidelity Transformer, a typical Freed com- 
ponent in which precision-wound coil structures are 
vital to high performance and reliability. 








At FREED ...Leesona coil winders 
cut production time and costs 


Executive praises performance of No. 108 Machines 


At the Freed Transformer Company, 
well known manufacturers of elec- 
tronics components, Leesona No. 108 
Hand-Feed Coil Winders have replaced 
obsolete winding equipment. Here’s 
what the president of Freed reports 
about the new installation: 


“‘In our winding operations, accu- 
racy comes first. Our new Leesona 
No. 108 Winders, besides being 
tops for accuracy, have brought us 
many other production advantages. 
Their quick set-up changes, simple 
operation, and easy insertion of 
paper sheets are saving us time and 
money. We’re more than pleased 
that we changed over to these 
speedy, versatile Leesona ‘Coil 
Winders.’”’ 

Many other plants report similar 
benefits as a result of modernizing with 
Leesona No. 108 Hand-Feed Coil 
Winders. The most accurate, flexible 
and economical machines of their type 
ever developed, Leesona No. 108’s 
wind four to thirty paper-insulated 
coils in stick form simultaneously, re- 
duce set-up time considerably, and 
speed up production on long or short 
runs. 


Use The Coupon 


to get complete facts on how Leesona 
No. 108 Coil Winders can bring new 
efficiency and economy to your own 
coil winding operations. And note the 
additional helpful coil winding infor- 
mation listed on the coupon. Why not 
send for all the facts today? 


23B.4.5 
a cee eee eee aaa eee aes aa es=> a ssa es a ea ean ll mm ams asa sa essa ae See rea eel eee le — 
B | 
a | UNIVERSAL WINDING COMPANY 
- 
: | | 
| P. O. BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 23 
| Please send me 
| Bulletin on the Leesona No. 108 Hand-Feed Coil Winder. 
| @ Condensed catalog of Leesona Winders. 
h | [ | Bulletin on the new Leesona Pay-As-You-Profit Plans for purchasing or leasing modern 
ut | coil winding machinery. 
FOR WINDING COILS | 
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LEESONA WINDING MACHINES | 
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United-Carr 


Fastener Corp Cambridge 
42, Mass 

















Recessed Head Screws 


Alden Products Co., 4125 N. Main. Brock 
ton 64, Mass. 

Allmetal Screw Products (« In 82 
Stewart Ave., Garden City, N. Y¥ 

American Screw Co., Willimantic, Conn 

Atlantic Screw Works, Inc., 85 Charter 

| Oak Ave., Hartford, Conn 

| Blake & Johnson, Waterville 48, Conn 

| Bristol Co., Waterbury 20, Conn 
Camear Screw & Mfg. Corp 607 

Ave., Rockford. Il 


Central Screw Co., 3501 Shields Ave 
TE LL: lS 
i Chase Brass & Copper Co 


, Waterbury 20 











High Speed Production 




















or Heavy Duty Jobs... 
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Conn. 
Continental Screw Co., New Bedford, Ma 
WORK | Eagle Lock Co., 20 S. Main, Terreyville 
re | i rat | Conn 





Elco Tool & Screw Corp., 190 W. Green 
wood Ave., Philadelphia 40, Pa. 
Great Lakes Screw Corp., Chicago, Ill 
| Harper Co., H. M., 8204 Lehigh Ave 
| Morton Grove Ill 
Heli-Coil Corp., 290 Shelter Rock Lane 
_ Danbury, Conn. 
Keystone Bolt & Nut Corp., 127 Church 
New York 7, N. Y. 
Lamson & Sessions Co., 1981 W. 85th 
Cleveland 2, Ohio 
Milford Rivet & Machine Co., Milford 
Conn. 













































































National Lock Corp., Rockford Til 

National Screw & Manufacturing Co., 2440 
E. 75th, Cleveland 4, Ohio 

Parker-Kalon Diy General American 
Transportation Corp 200 Varick New 











York 14. N. Y. 
Rockford Screw Products Co., Rockford, I! 


Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. 

Screw Research Association, 706 Union 
Trust Bidg., Providence 3, R. I 

Seaboard Screw Corp., West Warwick. R.1 


ss rw oe, of Illinois Tool Worke 

25 N. Keeler Ave., Chicago 39, Il 

Patented, No. 2,523,936 3 Southington Hardware Mfg. Co., Soutn 
a ington, Conn. 

' 


: . as Pressed Steel Co., Jenkintown 9% 
Automatic “One - Squeeze” Action ‘i 
Strips Wire Clean IN 2 SECONDS 


—-. Bolt Co., 4638 W. Lake, Chicago 
Wales Beech Corp., Rockford. Ill 

“Lightning action” for high speed pro- 

duction work. One light squeeze strips 

wire up to % inch. Comfortable, narrow 

span handles and 10-o0z. weight lessen 

fatigue, make the Stripmaster ideal for 


























































































Rivets 


Allmetal Screw Products (¢ Tr 21 
Stewart Ave., Garden City, N. Y. 

Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa. 

Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. 

Blake & Johnson, Waterville 48, Conn. 





























































































women workers. ‘ > sae & Copper Co., Waterbury 20, 
Reduces wire waste—can’t nick or score dt, “ie ee ae a” 
wire. Automatic lock holds jaws open é Continental Rerew Co.. New Bedford. Mans. 
5 ° ed lu Pont de emours & Cx Inc.), E. I 

after stripping to prevent crushing of Explosives Dept., Wilmington 98, Del 
. ——-» 2 Gries Reproducer Corp 125 Beechwood 

a. [ars snaip aman —- Harper Con EM nit i 
= i ee é farper Co.. H. M., 8204 Lehigh Ave 

cords (individual conductors) auto- Morton Grove. Til 
os ee . F aS Hassall, Inc.. John. P.O. Box 2225, West 

motive, aviation and instrument wire .. . bury, L. I, N. Y¥. 





Keystone Bolt & Nut Corp., 127 Church 
New York 7, N. Y¥ 

actBerd Rivet & Machine Co., Milford. 
Yonn. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington. Conn 

Russell, Burdsall & Ward Bolt and Nut 
Co.. Port Chester, N. Y 

South Chester Co.. Southco Div., 8rd & 
N. Governor Printz Blvd., Lester, Pa 


also POSJ as well as heavier gauge wires. 
Six models for all wire sizes from 8 to 
26. All blades are replaceable and inter- 
changeable. 





















































bé . 9 wring Bolt Co., 363 W. Erie, Chicago 
DEAD E-Z Automatic Tubular Rivet & Stud Co., Wollaston 70, 
Mass. 








Heavy Duty, All Steel Stripper 
Makes Tough Jobs Easier — Faster 


Works like pliers. Cuts through heavy in- 
sulation easily. Positively prevents crush- 
ing of stranded wire. Automatic stop 
locks blades and jaws, preventing snap 
back against wire ends. Cutter edges are 
shielded to safeguard hands. Can also be 
used as wire cutter. Replaceable, preci- 


Serews—Cap and Set, Machine (H); Self 
Tapping (J) 

Allmetal Screw Products Co., Inc. 821 
Stewart Ave., Garden City, N. Y. 

Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa 

— Screw Co., Willimantic, Conn. 

Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y (H 

Blake & Johnson, Waterville 48, Conn 
Bristol Co., Waterbury 20, Conn. (H) 

Central Screw Co., 3501 Shields Ave., 
Chicago 9. Ill. (HJ) 

Chase Brase & Copper Co., Waterbury 20 







































































° . . Conn. (HJ) 
sion built blades. Models for all sizes Continental Screw Co., New Bedford, Mass 
from No. 8 to No. 26, also for POSJ (HJ) 














Harper Co.. H. M., 8204 Lehigh Ave 
Morton Grove. Til. (J) 

Hassall, Inc., John, P.O. Box 2225, West 
bury, LL. L, N. Y¥. 


300 ohm TV Downlead and non-metallic 
plastic sheathed cable. 
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ELECTRICAL 





Standard Pressed Steel Co., Jenkint 9 
Pa. (H) 

Sterling Bolt Co., 363 W. Erie, Ch -ago 
44, Til. (HI) 

(nited-Carr Fastener Corp., Cambridg 42 
Mass. (HJ) 


Washers—Flat (K); Lock and Spring (L 


Allmetal Screw Products Co Ir 8 
Stewart Ave., Garden City, N. Y I 

Anti-Corrosive Metal Products Co 
Castleton-on-Hudson, N. Y. (L) 

Assoriated Spring Corp., Bristol 
(KL) 

Barnes Co., Wallace Div Ass 
Spring Corp Bristol, Conn KL 

Barnes-Gibson-Raymond Div Asse 
Spring Corp., 40300 Plymouth 
Plymouth, Mich 

B-G-R Cook Plant Div., Ass 
Spring Corp., Ann Arbor, Mich 

Riake & Johnson, Waterville 48, Cor 

Chase Brass & Copper Co., Waterbur 
Conn. (KL) 

Continental Screw Co., New Bedford 
(KL) 

Dunbar Bros. Co. Div., Associated S 
Corp.. Bristol, Conn. 

Garrett Co.. Inc., George K., Philade in 
34, Pa. (KL) 

Gibson Co William D., Div. Assc e 
Spring Corp., 1800 Clybourn Ave., Chi 
cago 14, Ill. (KL) 

Harper Co., H. M., 8204 Lehigh Ave 
Morton Grove, Tl. (L) 

Kevstone Bolt & Nut Corp., 127 Church 
New York 7, N. Y. (KL) 

Lamson & Sessions Co., 1981 W. 85th 
Cleveland 2, Ohio (KL) 

Manross & Sons Co., F. N. Div., Asso 
ciated Spring Corp., Bristol, Conn. (KI 

Milwaukee Div., Associated Spring Corp 
341 E. Erie. Milwaukee, Wis. (KT) 


National Lock Washer C 10 Her 
Newark 5, N. J. (L) 
Ohio Div Associated’ Spring Corp 71 


E. Ist. Dayton, Ohio (KL) 

Palnut Co.. Sub. of United-Carr Fastener 
Corp., 66 Cordier, Irvington 11, N. J 
(L) 

Raymond Mfg. Co., Div., Associated Spring 
Corp.. Corry, Pa. (KL) 

Reliance Div., Eaton Mfg. Co., 504 Charles 
Ave.. S.F Massillon. Ohio (L) 

Russell. Burdsall & Ward Bolt and Nut 
Co.. Port Chester. N. Y¥ 

Shakeproof Div. of Tllinots Tool Works 
2501 N. Keeler Ave., Chicago 39, I 
T,) 

South Chester Corp.. Southeco Div., 3rd & 
N. Governor Printz Blvd., Lester, Pa 
(L) 

Sterling Bolt Co., 363 W. Erie, Chicag 
44. Tl 

Thompson-Bremer & Co., Sub. Americar 
Machine & Foundry Co 520 N. Dear 
born. Chicago 10, Ill. (KL) 

United-Carr Fastener Corp., Cambridge 
42. Mass. (L) 

Wrought Washer Mfg. Co., 2200 S. Bay 
Milwaukee 7, Wis. (KL) 


FELT 

American Felt Co., 16 Glenville Rd 
Glenville, Conn 

Felters Co.. 205 South, Boston 11, Mass 

Western Felt Works, 4021-4139 W. Ogder 
Ave., Chicago 23. Ul 


FIBRE, PHENOLIC. See Plastics, Lam! 


nated 


FIBRE. VULCANIZED. (Board, Sheet 
Rod, Tubing). 


Continental-Diamond Fibre Co., Newark 
13, Del. 

Insulation and Wires, Inc., 3435 Cheutes 
Ave., St. Louis 3. Mo 

Insulation Manufacturers Corp., 565 W 
Washington Rivd. Chicago 6 TH 

Mitchell-Rand Insulation ¢ 1 M 
New York 7, N. Y 

National Vulcanized Fibre C Wilming 
ton 99, Del 

Spaulding Fibre Co., Inc., Tonawands 
ne 


Stahlin Brothers Fibre Works, Inc., Dep! 
E. Belding. Mich 


Tavior Fibre Co Norristown Pa. 
West Virginia Pulp and Paper ‘ 
Park Ave New York 17, N. ¥ 


FILTER ELEMENTS, POWDERED 
METAL 

Amplex Div of (Chrvsler Corp., Dept 
E-2, Detroit 31, Mich 

Bound Brook Oil-Less Bearing Co., Bound 
Brook. N. J 

Radio Cores, Inc., 9540 Tulley Ave., Ost 
Lawn, Ill 


FILTERS, RADIO 
Aerovox Corp., New Bedford, Mass 





Keystone Bolt & Nut Corp., 127 Church A age) Corp., 225 Grant Ave., New 
SOLD THROUGH LEADING DISTRIBUTORS pte ee a” aces W. 85th Dumont-Airplane & Marine aOeny : 
i i 7 2. Ohio ( ) ss nyere Inc 15 William, New York 5 1 
In Canada: Irving Smith, Ltd., Montreal Oe hte Co.. Milford, Federal Telephone and Radio Co., D 
ia a a) Conn. (HJ) . f International Pelephone ar d 
Se eee 1 Parker-Kalon Div., General American : — ag 100 Kingsland R 
: oan ‘ ge 
IDEAL INDUSTRIES, Inc. DEAD See Cup. 200 Verte. Mer aren On, fne.._ 181-05 Bouter An 
inoi ———— York 14, N. Y. (HJ) F 
| 1008 Park Place, Sycamore, Illinois Progressive Mfg. Co, 44 Norwood, Tor- Flushing 58, N Y pt : ae 
1ee: ” ., , } 7 ic Co., aratus 
eon Please send me catalog data on “Stripmaster” J |p TingioM Conn (I) ward Bolt and Nut Dit, Schenectady 8, N. WY. 
YOUR IDEAL I and “E-Z Automatic’’ Wire Strippers. | Co.. Port Chester, N. Y. (HJ) ; Mallory & Co., Inc., P. B., Indianapollt 
; ‘ 2° Main 6, Ind 
DISTRIBUTOR OR | oe Saw & poe Se, SES eae. eeteen, Sprague Electric Co., 307 Marshall, Nortb 
MAIL COUPON PEOINE. cc cbbsdecosescesdbacevredeocrdseovcvsces Shakuras? Div. of Uillests Tol ‘Week. Adams, Mass i, 
| 2501 N. Keeler Ave., Chicago 39, Ill, Torwico Efectronics, Inc., 965 Frell 
FOR FREE Company...... eee iuephedesecenaseeoms | (HA) huysen Ave., Newark 5, N. J. 
CATALOG | | South Chester Corp., Southco Div., 8rd & ra 
| N. Governor Printz Blivd., Lester, Pa. FINISHES, PR . 1 
INFORMATION J Address........-..eeeeeeer sere ener seen ee ees aa : Re eee Varciies 
DM cc esiaenapinnannl Zone... .State....... coo § To communicate with any manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 253 


MANUFACTURING 
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For superior printed em 


or etched circuits 







use copper-clad 


INSUROK T-725 
. 1444 and T=-812 


: plastic laminates 

















For printed circuits, the important consideration is the 
laminate base since other characteristics are often similar. In 
buying printed circuits, therefore, it pays to insist on the best 
—INSUROK T-725 or T-812—because of their outstanding 
electrical properties which remain remarkably stable under 
repeated temperature and humidity cycling. 


c ASK FOR BULLETIN Laminated INSUROK Grades T-725 and T-812 have 
ON COPPER-CLAD made history ever since they were first introduced to the elec- 
tronics industry. Possessing a unique combination of proper- 


# a u R o K P ties, they have been used successfully for many years in critical 


high-frequency applications. 


* e INSUROK T-725 and T-812 have high physical strength 
we and low cold flow, and are readily punched into intricate 
shapes. Richardson also furnishes copper-clad INSUROK in 
many other grades, in addition to T-725 and T-812. 


sound 


Ost 


Experienced Richardson engineers will gladly assist you 
in the selection and application of copper-clad INSUROK ... 
write or phone your nearest Richardson sales office today. 


he RICHARDSON COMPANY 


FOUNDED 1858 
2799 Lake Street, Melrose Park, Illinois (Chicago District) 
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A PRINCIPLE OF GOOD DESIGN 


ULES 
ALL you have asked for 
in a sealed 
TCL CMT ULC 


LIGHT 


LONG-LIFE 


HIGH CAPACITY * RELIABILITY 


Absolutely environment-proof: 
Switching element is completely sealed within the 
corrosion-resistant aluminum housing. The elas- 
tomer seal is bonded to both the pin plunger and 
the metal housing. The switch element is embedded 
in an epoxy casting resin which also seals the leads. 
Light weight—small size: 
Unit is %” long and 11/32” thick. Weight is 
.03 oz. 
Wide temperature range: 
Designed to give trouble-free operation in a tem- 
perature range of from minus 65° to plus 180° F. 
High electrical rating: 
Electrical rating is 30 volts d-c, 2.5 amperes induc- 


tive, 4 amperes resistive. Maximum inrush, 15 
amperes. 


Long life: 
Minimum mechanical life—300,000 operations un- 
der normal use conditions. 


See MICRO SWITCH Exhibit 
Radio Engineering Show - March 21-24 
Kingsbridge Armory - New York, N.Y. 


MICRO SWITC 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
In Canada, Leaside, Toronto !7, Ontario « FREEPORT, ILLINOIS 
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FLUORESCENT LAMP AUXILIARIES 

Includes Adapters, Ballasts, Compen- 
sators, Control Units, Starters and 
Transformers. For Resistors, see Re 
sistors, Instrument & Radio; also Ca- 
Dacitors 


Acme _ Eletcric Corp 353 Water, Cuba 
ie: Es 

Aerovox Corp., New Bedford, Mass 

Chicago Standard Transformer Corp. Div 
of Essex Wire, 3501 Addison, Chicage 
18, Il 

General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn. 

Sele afastets Co., 4633 W. 16th, Chicago 
00, 

Sprague Electric Co., 307. Marshall, North 
Adams, Mass o 

Westinghouse Electric Corp., Gateway Cen- 


ter, Bldg. No. 8, 401 Liberty Ave.. 
Pittsburgh 22, Pa 


FOILS, WIRE MARKING 


Kingsley Stamping Machine Co., 1606 
Cahuenga, Hollywood 28, Calif 


FOOT SWITCHES. See Switches 
FORGINGS 


American Brass Co., Waterbury 20, Cont 

Chase Brass & Copper Co., Waterbury 2v. 
Conn. 

Philadelphia Bronze & Brass Corp. Sub. 
of P. R. Mallory & Co., Inc., 22nd and 
Master, Philadelphia 21, Pa. 

Revere Copper & Brass, Inc., 230 Park 
Ave.,. New York 17, N.Y. (Non-ferrous 

Kyerson & Sor Joseph T Chicagé 
Til 


FRAMES, MOTOR. See Motor and Gen 


erator Shells 
FREQUENCY METERS. See Instruments 
FUSE HOLDERS, MOUNTINGS and 
CLIPS 


Alden Products Co., 4125 N. Main. Brock 
ton 64, Mass 

Burndy Engineering Ir Norwalk 
Conn 

ideal Industries, Inc., 1008 Park Ave.. 
Sycamore, II! 

Iisco Corp.. 5745 Mariemont Ave., Cin 
cinnati 27, Ohio 

Jones Div., Howard B. Cinch Mfg. Corp. 
Chicago 24, Ill 

Raytheon Mfg. Co., Equipment Sales Div.. 
Dept. 6120-EM, Waltham 54, Mass 

Sherman Mfg. Co., H. B., Battle Creek 
Mich. 

Square D Co., 6060 Rivard, Detroit 11 
Mich. 


FUSES 


Burndy Engineering lt 
Conn 

General Electric Co., Apparatus Salee 
Div., Schenectady 5, N. Y 

Milwaukee Resistor Co., 706 W. Virginis 
Ave., Milwaukee 4, Wis 

Royal Electric Co., Inc., Pawtucket, R. I 

Westinghouse Electric Corp., Gateway Cen- 


ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 


Norwalk 


GAGES, TEMPERATURE, PRESSURE 
and VACUUM 


Automatic Temperature Control Co., Inc.. 
5234 Pulaski Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 20, Conn. 

Edison, Inc. Thomas A., Instrument Div.. 
Dept. 53, West Orange, N. J 

Servomechanisms, Inc., 500 Franklin Ave. 
Garden City, L. I., N. Y. 

TAGliabue Instrument Div., Weston Elec 
trical Instrument Corp. 614 Freling 
huysen Ave., Newark 5, N. J 

Wheelco Instruments Div., Barber-Colmap 
Co., 1403 Rock, Rockford, Ill. 


GALVANOMETERS. See Instrument 


GASKETS 


American Felt C¢ 16 Glenville Kad 
Glenville, Conn 

Armstrong Cork Co., 7001 Ingersol, Lan- 
aster, Pa. (Cork and Rubber Composi 
tions) 

Chase Brass & Copper Co., Waterbury 20 
onn. 

Chicago Rawhide Mfg. Co., 1301 Elston 
Ave., Chicago 22, Ill 

Crane Packing Co 1824 Cuyler Ave 
Chicago 13, Ill 

Felters Co., 205 South, Boston 11, Mass 

Garlock Packing Co., Palmyra N. Y 

—_— Bex 60, New York 16 
N. ¥ 


Metal Textile Corp., Roselle, N. J. (Elec 
tronic Shielding) 

Minnesota Rubber & Gasket Co 36° 
Wooddale Ave Minneapolis 16, Mir 

Raybestos-Manhattan, Inc., Asbestos Tex 
tile Div., Manheim, Pa 

Roth Rubber Co., 1856 8. 54th Ave., Chi- 
cago 50, Ill 

U. 8S. Gasket Co., Camden 1, N. J. 

U. 8. Rubber Co., Rockefeller Center, 
New York 20, N. Y 

Western Felt Works, 4035-4117 Ogden 
Ave., Chicago 23, Ill. 


t0 
I 


GEARMOTORS. See Motors 


GEARS and PINIONS 


Amplex Div. of Chrysler Corp., E 
Detroit 31, Mich. 

Atlas Precision Products Co. (Div. of 
Prudential Industries), 3801 Castor Ave., 
Philadelphia 24, Pa 

Beaver Gear Works, Inc 1035 Parmele 
Rockford, Ill. 


Cone-Drive Gear Div Michigan 1 
cr 7171 E MeNichols Rd., Dets 
12, Mich 

Continental-Diamond Fibre Co., Newark 
13, Del 

Franke Gear Works, Inc., 1922 W. ¢ 
lumbia Ave., Chicago 26, Ill 

Gear Specialties Inc 2635 W. Med!) 
Ave., Chicago 47, Il 

Gries Reproducer Corp 125 Beechwe 
Ave New Rochelle N F 

Process Gear (« In it 
ton Ave %, Il 

Radio Cores, hl 9540 Tulley Ave 0 
Lawt lil 

Shakeproof Div. of Illinois Tool Wort 
2501 N. Keeler Ave,, Chicago 39, Tl 

United States Graphite Co., 1621 Holla 
Saginaw, Mich. 

Westinghouse Electric Corp., Gateway Ce 
ter Bldg No. 3 401 Liberty Av 
Pittsburgh 22, Pa 


GENERATORS. See Motors. 


Y 
12 W. Ful 


GENERATORS, ELECTRONIC 


Avion Instrument Corp., 299 Highway 
7, Paramus, N. J 

Bogue Electric Manufacturing Co 
Iowa Ave., Paterson 3. ! . 

Daven Co., 176 Central Ave., Newark 


J 

Electric Indicator Co., Inc., 105 Camp 
Ave., Springdale, Conn 

General Electric Co., Apparatus Sales Diy 
1 River Rd., Schenectady 5, N. Y 

General Electric Co Electronics Div 
Electronics Park, Syracuse 1 N. ¥ 

Howard Industries, Inc., Dept. EM-3, 17 
State, Racine, Wis 

Raytheon Mfg. Co., Equipment Sales Div 
Dept. 6120-EM, Waltham 54, Mass 

Servo Corp. of America, New Hyde Park 
_. 

Southwestern Industrial Electronics C 
2831 Post Oak Rd., P.O. Box 13058 
Houston, Texas 

Triplett Electrical Instrument Co., Bluff 
ton, Ohio 


GERMANIUM DIODES. See Semi-Con 
ductors, also Rectifiers, Metallic. 


GLASS-BONDED MICA 

Continental-Diamond Fibre Co., Newark 
13, Del 

General Electric Co Chemical Div., 1 
Plastics Ave., Pittsfield Mass 

Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J. 


GLASS-FIBER, YARNS, CLOTHS and 
TAPE. See Fabrics, Insulating 


GLASS, TECHNICAL 

Corning Glass Works, Corning, N. Y 

Kopp Glass, Inc., Swissvale, Pa 

Mansol Ceramics Co 140 Little, Belle 
ville N. d 

Pittsburgh Plate Glass C 
Center, Pittsburgh 22, Pa. 


GOLD, ROLLED (Plate and Wire) 
Baker & Co., Inc., 113 Astor, Newark 5 
N. J 


1 Gateway 


General Plate Div., Metals & Controls 
Corp 13 Forest, Attleboro, Mass 

Handy & Harman, 82 Fulton, New York 
oo, uu. Tt 

Makepeace Co., D. E., Div. of Union Plate 
and Wire C¢ Attlebor¢ Mass 

Ney J. M., 371 Elm, Hartford 
Conn 


GRAPHITE. See Carbon 


GREASE, BEARING 


Dow Corning Corp Dept i502 M 
land, Mich, (Silicone) 


and Graphite 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., Kenilworth 1, N. J 

Pyle-National Co., 1388 N. Kostner Ave 
Chicago 51, Ill 

Riverside Manufacturing and Electrica! 
Supply Co., 10227 Michigan Ave., Dear 
born, Mich. 

Walker Co., George, 118 Amsterdam Ave., 
Passaic, N 


HARNESSES and ASSEMBLIES, WIRE 


Alden Products Co., 4125 N. Main, Brock 
ton 64, Mass 

Belden Mfg. Co., 4633 W. Van Buren 
Chicago 44, Ill 

Carol Cable Co., Div. of Crescent Co 
Inc Pawtucket, R. I 

Columbia Wire & Supply Co., 2850 Irving 
Park Rd., Chicago 18, Ill 

Cornish Wire Co., 50 Church, New York 
7. oe ee 

Drake Manufacturing Co., 1711 W. Hub 
bard, Chicago 22, Ill 

Essex Wire Corp Wire Assembly D 
Monticello, Ind 

General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn 

Manufacturing Co., Henry W. Oliver 
Pittsburgh 22, Pa. 
Plastics Corp., Commercial & Fos 
Worcester 8, Mass. 

Riverside Manufacturing and Electrica 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich 

Runzel Cord & Wire Co., 4723-31 Mont- 
rose Ave., Chicago 41, Ill. 

Switchcraft, Ine., 1828 N. Halsted, Cli- 
cage 22. Ill. 

Whitney Blake Co., New Haven 14, C 

Wire Stripper Co 1729 Eastham A 
East Cleveland 12, Ohio 


HEADPHONES and HEADSETS 


Automatic Electric Sales Corp., 1033 
Van Buren, Chicago 11, Ill 


To communiccte with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 253 
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Quick Lever 
Rese: 


Speeds Work 





ded 
Ad aie 





Where time consumed in resetting is at a pre- 
mium ... on short machine-runs, inspection, 
military equipment and other applications. . . 
this new time-tested Quick-Reset Ratchet 
Counter is exactly the time-saving device you 
need. Just depress the easy-acting lever on the 
right side through 45° all 4 figures reset 
instantly to zeros. And a thumb-lever may be 
used on the left side also if the counter is to be 


VEEDER-ROOT INCORPORATED 
HARTFORD 2, CONNECTICUT 


Saves Time — 


Everyone Can Count on 


VEEDER-ROOT 


operated manually. 

This compact, standard counter, now readily 
available from stock, is one of scores of Veeder- 
Root Counters (both standard and special) for 
manual, mechanical and electrical operation in 
every field from electronics to atomics. Just 
name what you want to count . and “The 
Name that Counts” will help you do the job. 
Write: 


Chicago 6, Ill. +» New York 19,N.Y. + Greenville, S. C. 
Montreal 2, Canada + Dundee, Scotland 
Offices and Agents in Principal Cities 


® “‘The Name that Counts’”’ 














HEATING ELEMENTS and UNITS Doelcam Div { Minneap Honeyw 
Carborundum Co., Globar Div., Niagera Regulator Cv., Soldiers Field Rd., B 
cee on heat Satetetetes 2 Allen B 

Cutler-Hamme ne. 264 8 > Yu Mont Laboratories Inc., en . 
Sica we? ee Pam Ave. "“Diseateld Ave, Ciifien, X. J. 
Ferrod Mfg. Co., Sub. of Ferro Corp Federal Telephone and Radio ‘ ,, Di 
605 N. River, Batavia, Ill International Telephone and = Telegr 
General Electric Co., Apparatus Sales ,, ©0rP 100 Kingsland Rd., Clifton, N 
Div., Schenectady 5, N. Y General Electric Co., Apparatus Sailr 
Master Appliance Mfg. Co., Bridge & Div., Schenectady, N. ¥ 
Ontario, Racine, Wis. Hastings Instrument Co., Inc., Hampt 
Still-Man Co., 429 E. 164th, New York | 10. Va. , hee 
56. N.Y a eehal - en, 2 > | 
Syntron Co., Homer City, Pa. 11th ew York 3, 3 
Vulcar : Electric ( m Tan Mass Librascope, Inc., 1667 Flower, Glendale 
Watlow Electric Mf Co., 1362 Fergusor Calif. 
Ave., St. Louis 14, Mo Magnetic Amplifiers Inc., 632 Tinton Ave 
Westinghouse Electric Corp., 160 Mercer _ New York 55, N.Y 05 
Meadville, Pa. ¢ Sanborn Co., Industrial Div., 195 Massa 
chusetts Ave., Cambridge 39, Mass 
7 Servo Corp. of America, New Hyde Park 
HERMETIC SEALS. See Seals and Ter NW. ¥ 
minals, Hermetic Simpson Electric Co., 5202 W. McKinzi 
Chicago 44, Ill 
HIGH-FREQUENCY HEATING UNITS Weston Electrical Instrument C 
Allis-Chalmers, Milwaukee 1, Wis Frelinghuysen Ave., Newark 5, N. J 


General Electric Co., Apparatus Saler iNSTRUMENTS, LABORATORY 


Div., Schenectady 5, N. Y. 
Radio Receptor Co. Inc., Semi-Conductor STANDARD 


Div., 251 W. 19th, New York 14, N. Y. Acme Electric Corp., Water, ¢ 
Westinghouse Electric Corp., Gateway Cen N. ¥ , . . 
ter Bldg. No. 3, 401 Liberty Ave Automati Temperature Control Co., In 
Pittsburgh 22. Pa 5234 Pulaski Ave., Philadelphia 44, Pa 
- ; Bristol Co., Waterbury 20, Conn 
HIGH NICKEL ALLOYS. See Nickel ano ‘‘larostat Mfg. Co., Inc., Dover, N. H 
Nickel Allovs DeJur- Amsce rp.. 45-01 Northern B 
Long Island C A ee 
HOISTS, PNEUMATIC. See Pneumati Poeclcam Div. of, Minneapolis-Hone 
Tools and Kquipment Regulator Co., Soldiers Field Rd B 
ton Mass 
HOLDERS, COMMUTATOR BRUSH Free ransformer Co Inc 1736 Weir 


, ; : field, Brooklyn (Ridgewood) 27, N. ¥ 
D. B. Flower Manufacturing Co., 1211 Camaret See eta a Ta Gnnviten Sales 


Spring Garden, ¢ hiladelphia 28. Pe Div.. Schenectady 5. N. ¥ 
Graphite Metallizing Corp., 1059 Nep ‘TAGliabue Instruments Div., Weston Ele 
perhan Ave., Yonkers 3, N. Y. trical Instrument Corp., 614 Frelinghuy 
Mycalex Corp. of America, 116 Cliftor sen Ave., Newark 5, N. J 
an I Clift N. J Glass Bonde Westinghouse Electric Corp., Gateway Cer 
ica “ ter, Bldg. No. 3, 401 Liberty Av 
Phoenix E Co., 4211 W. Lake Plitsburen °°. Pa —_ 
Chicago 24, Til Weston sctrieal Instrument Cor 614 
Triple ‘‘M’’ Electronents Div., Midwest Frelinghuysen Ave.. Newark 5 . J 
Molding & Mfg. Co., 4630 W. Fuller Wheelco Instruments Div., Barber-Colmar 
ton Ave., Chicago 39, Ill ( 1402 Rock. Rockford, Ill 


ee eee ee INSULATING MATERIALS. See follow 


1g ing specific headings 
IMPREGNATING COMPOUNDS. See Ce Cement, Insulating and Sealing 


, Ceramics 
ment, Insulating and Sealing; Waxes S . . 
Cc P ( an 
and Compounds ork and Cork Composition 


Fabrics, Insulating 
INDICATORS, HEAT. See Thermometers Felt a : 
Fibre, Vulcanized 
a I a tie Glass-Bonded Mica 
INDICATORS, SPEED. See Tachometers lcmietinn Wire and Cable 
INDUCTION HEATING. See High-Fre Mica, Molded and Laminated 
quency Heating Units Paper, Insulating 
E oe Plastics, Molding, Laminating, Cas 
ing and Extrusion Compounds 
Porcelain 
Rubber and Rubber Products 
Silicones 
Sleeving and Tape, Asbestos 
Tape, Friction and Splice 
e Acer Electric Cory 3 Water, Cut Tape and Sheeting, Synthetic Resin 
Back Up Your Reputation | N.Y. Tubing. Paper 
: ees Aerovox Corp., New Bedford, Mass Tubing and ae. eee sonaies 
Assembly Product li Chesterland 14 Tubing and Sleeving, Extruded Plastics 
with ROYAL Dependability 0 Varnishes Compounds and Resins, Ir 


Associate Research Inc., 3794 W. Bel sulating 


. mont, Chicago 18, Ill Waxes and Compounds 

ROYAL Cord Assemblies are Automatic Temperature Control Co Inc INSULATION. WIRE and CABLE (Ce 

: 5234 Pulaski Ave., Philadelphia 44, Pz ° : 
quality controlled. Every step Bristol Co , Watches Sa on ' ramie and Synthetic) 

in the manufacturing process is Burlington Instrument Co., 125 Third Ameri 

° Burlington, Iowa Tenr 

done in ROYAL'S own modern Daven Co., 176 Central Ave., Newark 4. Bakelite Co.. A Division of Union Carbide 

plant, where sound engineer- et J : : & Carbon ore 5 =o Madison Ave 
. . ' ry tt rine > New York 17, N r 

ing and experienced manufac- on 1. = Dobeckmun Co., 3201 Monroe Ave., Cleve 

5 ; ; * elcal l t inneapoll neywe land 13. Ohic 
turing skills pay off in uni rainbes oldie : , ; ee tae 


form dependability and high t . Ma _ _ land, Mich, (Silicone) — 


li i ephone Pont de Net rs & ( Ir I 

quality. ernation Teley - i Rubber Chemicals Div., Wilmington 9s 
i. 1) Kir land Rad., Cliftor Del 

Back up your quality products ‘reed Transformer Co., Inc., 1736 Weir Eastman Kodak Co., Rochester 4, N. Y 

with the quality cord assem- : d, Brooklyn (Ridgewood) 27, N. ¥. General Electric Co., Construction Mate 

“a yeneral Electric Co., Apparatus Sales rials Div., Bridgeport 2, Conn 
bly they deserve. Send spec Div., Schenectady 5, N. Y Goodrich Chemical Co., B. F., Div 
fications or blueprints, or ask Ideal Industries, Inc., 1008 Park Ave B. F. Goodrich C Dept. BK R 


for the Royal catalog of stock Sycamore. Ill Bldg. Cleveland 15. Ohio 
molds. Industrial Test Equipment Co., 55 E. 11th, Kellogg Co., M. W., Chemical Mfg. Div 
New York 3, N. Y. Danforth Ave., Jersey City 5. N. J. 
National Pneumatic Co., Inc. and Holtzer- Sprague Electric Co., 307 Marshall, Nortt 
Cabot Divs., 125 Amory Boston 19 Adams. Mass 
Mass i = Rubber Co., Rockefeller Center 
Pyramid Instrument Corp., Lynbrook New York 20, N. Y 


ae 
adio Cort f America Tube IRONS, SOLDERING. See Solderine 
Harrison, N. J Equipment 
Roller-St I 1a00d htt é et} 

a ae , , ISOLATORS, VIBRATION and SHOCK 
Simpson Electric Co., 5202 W. McKinzie See Mountings. Rubber & Synthetic 


Chicago 44. Til JEWEL, LIGHT ASSEMBLIES. See 
ro. RB Onn 1831 Post Oak Ra Lights, Pilot and Indicator 


aie ety ty epee ; KNOBS and HANDLES, STOCK 
Sterling Manufacturing Co., °01 Went MOLDED 


worth Ave Cleveland 2, Ohio 
Waterman Products ¢ Ir 445 Chicago Molded Products Corp., 1024 N 
Emerald. Philadelphia Pa Ox Kolmar Ave., Chicago 51, Tl. 
illoscope Davies Molding Co., Harry, 1428 N 
Westinghouse Electric Corp., Gateway Cen G W ells, —— ." ni. tati Cc 
ter Bldg. No. 3, 401 Libert Ave seneral American ransportation OTD 
Pittsbureh 22 Pa. , Plastics Div., 1385 S. La Salle, Chicag 


Weston Electrical Instrumer Yorp., 614 90, Til 
, ws a a y J Kurz-Kasch, Inc., 1419 8S. Broadway, Day 
( I 


INFRA-RED LAMPS. See Lamps, Incan 
descent and Infra-red 


INSTRUMENTS, ELECTRICAL MEAS 
URING and TESTING 


al Lava Corp Chattanooga 


M 


Ss “ r I strial Electr Cort 


( 
Frelinghuysen Ave., Newark 5 
Wheelco Instrument Div., Barber-Col ton 1, Ohio - 
Co., 1408 Rock, Rockford, Ml. Midwest Molding & Mfg. Co., 4630 W 
Basic Producers of ' Fullerton Ave., Chicago 39, Il 
. aytheon Mfg. Co. Equipment Sales Div 
: 3 INSTRUMENTS, ELECTRONIC. (See Maytheon M : 
"a eis harap iso Orcilnaes, Recorder mint Soe ae Bina 
“o - Automatic Temperature Control Co., Inc ll is ee ; 
Wiring Devices and Fuses 4 5234 Pulaski Ave., Philadelphia 44, Pa. Rogan Brothers, 8027 N. Monticello Ave 
Bristol Co., Waterbury 20, Conn Skokie, Ill 
Daven Co., 176 Central Ave., Newark 4, Sinko Mfg. & Tool Co., 3135 W. Grand 
N. J Ave., Chicago 22, Ill 


nar 


ROYAL ELECTRIC COMPANY, INC., PAWTUCKET, R. I. T° Stile Issue ave READER IMGUIRY TACILITY nee ae” 
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MAOMPONENTS ~ 4750 
a 
@ S: MAGNETIC BONE RECEIVER 
Oe NTS - 
ee - - 4150 COMPONE 


for 
HEARING 
AIDS 


ai, 


or 


RECORDING 
HEADS 


we 
RECORDER HEAD 


@o@e” 


*ANY MAGNETIC MATERIALS JOB... 


WIRE 





7 You can re/y on core materials like bility alloys such as 4750, Mumeral, 

{ yATth)) the Allegheny 4750 components illus- Permendur, etc. 
Ly yatt\ \ trated above, in your receivers, record- Our service on these materials also 
' ing heads or microphone assemblies includes complete facilities for the 
Whitt for “weer «x -_ In fact, whether your equipment is fabrication and heat treatment of 
— \ small or large, the extra-broad line laminations. (For users of electrical 
You Copy Se AY of A-L magnetic materials will solve sheets and strip, our lamination 
“MAGNETIC 4 o your emaget core problems. It in- know-how is a real bonus value!) 
A \ cludes all grades of silicon steel sheets Either way, we'll welcome che 
MATERIALS” or coil strip, as well as Allegheny chance to serve you. Allegheny Ludlum 
= Silectron (grain-oriented silicon steel), Steel Corporation, Oliver Builds ng, 

and a wide selection of high-permea- Pittsburgh 22, Pa. 


This 32-page book contains valuable 
data on all Allegheny Ludlum mag- 


netic materials, silicon steels and spe- 


cial electrical alloys. Illustrated in full STEELMAKERS to the Electrical Industry 


' color, includes essential information 





on properties, characteristics, applica- 
tions, etc. Your copy gladly sent free. 
ADDRESS DEPT. EM-63 eq eny um 


wed 5335 
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FOR EXPERIMENTAL INTERCHANGE OF PRECISE 
MECHANICAL MOTIONS AND ELECTRICAL SIGNALS 


null balance circuit 


friction-free 
transducer 


high torque servo 


Of high accuracy and sensitivity, 
Atcotran Servo Kits operate on 
the linear transducer principle. 
They permit experimentation in 
applications of differential 
transformers to many devices 
and mediums such as force, 
displacement, level, torque, 
tension, thickness, edge position. 
Use is unlimited. 


Ptr eee 


UT 
SERVO AMPLIFIER 
For complete data write for 
EDS No. 72. Automatic 


Temperature Control Co., 
5234 Pulaski Ave., Phila. 44, Pa. 


co 


« 


TERMINAL BLOCK AND 
CONNECTION CABLE 


SIMPLEX 


WIRE anocurters 


e Clean Cutting 


e Precision Stripping 
e Fast Working 
e Easy Operating 


e Low Cost e Rapid Setup 


Our production wire strippers and cutter will strip and cut to length 
all types of insulated wires including parallel lamp cord and heater 
cord, also cables 1” maximum diameter, in one easy operation. Send 
sample wires and have your stripping problems engineered by Wenco. 


ASK FOR YOUR COPY OF NEW BULLETIN 


WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS: AND CUTTERS 
TOOLS * DIES * STAMPINGS * SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 
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LACQUERS, ENAMELS, PAINTS and 
VARNISHES, FINISHING 


Allied Research Products, Inc., 4004-06 
E. Monument, Baltimore 5, Md. 

Aluminum Co. of America ,Alcoa Bldg., 
Pittsburgh 19, Pa 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp., 300 Madison Ave., 
New York 17, N. Y 

Dow Corning Corp Dept 4502, Mid- 
land, Michigan (Silicone Resins & Var- 
nishes) 

du Pont de Nemours & Co. (Inc.), E. I 
Finishes Dept., Wilmington 98, Del 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., &. Louis 3, Mo 

Pittsburgh Plate Glass Co,, 1 Gateway 
Center, Pittsburgh 22, a 

LAMINATED METALS, PRECIOUS and 
BASE (Sheet, Tube and Wire) 


Baker & Co., Inc., 113 Astor, Newark 5, 
a 


Brainin Co., GC. S., 
Vernon, N. Y 
General Plate Div., Metals and Controls 

Corp., 43 Forest, Attleboro, Mass 
Handy & Harman, 82 Fulton, New York 
38, N r 

Makepeace Co a & 
Plate and Wire Co., 


320 Washington, Mt 


Div. of Union 
Attleboro, Mass 
LAMINATED PLASTICS. See Plastics 


LAMINATIONS, MOTOR and 
TRANSFORMER 


Magnetics, Inc Dept 
Thomas & Skinner 
lll4 E. 23rd 


EM-15, Butler, Pa 
Steel Products Co 
Indianapolis 7, Ind 


LAMPS, FLUORESCENT 


General Electric Co., Nela Park, 
land 12, Ohio 

Westinghouse Electric Corp., Gateway 
Center Bidg. No. 8, 401 Liberty Ave. 
Pittsburgh 22, Pa. 


LAMPS, INCANDESCENT ana 
INFRA-RED 


General Electric Co., Nela Park, Cleveland 
12, Ohio 

Westinghouse Electric Corp 
Center Bldg. No. 3, 401 
Pittsburgh 22, Pa. 


LAMPS, MERCURY VAPOR 

General Electric Co., Nela Park, Clevelano 
12, Ohio 

Westinghouse Electric 
Center, Bldg. No. 3, 
Pittsburgh 22, Pa. 


LAMPS, MINIATURE 
cator) 


Chicago Miniature Lamp Works, 
Ogden, Chicago 10, IIL. 

General Electric Co., Nela Park, Cleveland 
12, Ohio 

Herzog Miniature Lamp Works, Inc., 12 
Jackson Ave., Long Island City 1, N. Y 

Westinghouse Electric Corp. Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


Cleve 


. Gateway 
Liberty Ave., 


Corp., Gateway 
401 Liberty Ave. 


(Pilot and tndi 


1500 N. 


9 


LAVA. See Ceramics 


LAYOUT FLUID 


Dayton Rogers Mfg. Co., 
Minn. 
Dykem Co 
Mo. 


LENSES, PRESSED GLASS 


Corning Glass Works, Corning, N. Y 
Kopp Glass, Inc., Swissvale, Pa 


Minneapolis 7, 


2303-F N 


llth. St. Louis ¢ 


LIGHTS. PILOT and INDICATOR 
Alden Products Co., 4125 N. Main 
ton 64, Mass 

Cannon Electric 
500 3209 
Calif. 

Crouse-Hinds Co., Syracuse 1, N. Y 

Dialight Corp., 42-60 Stewart Ave. Brook 
lyn 37. N. Y. 

Drake Manufacturing Co 
bard, Chicago 22, Ill 
General Electric Co., Nela Park, Cleveland 

12, Ohio 
Hetherington, Inc., Sharor 
Johnson Co., E. F 204 
S. W., Waseca, Minn 
Pass & Seymour Inc., 
Syracuse 9 N. Y. 
Pyle-National Co. 
Chicago 51, TIL 
Square D Co., 4041 N. 
waukee 12, Wis. 


LOCKNUTS and LOCK WASHERS. 
See Fasteners. 


Brock 


Development 


Co., Dept 
Humboldt, Laos 


Angeles 31 


1711 W. Hub 


Hill, Pa 
Second Ave., 


Solvay Station, 


1388 N. Kostner Ave., 


Richards, Mil- 


LUBRICATORS, OIL and GREASE 

Gits Bros. Mfg. Co 
\ve Chicago 23, Til 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 10, Wis. 


1840 8S. Kilbourn 


LUGS and TERMINALS 
Aircraft-Marine Products, In 
ton, Harrisburg, Pa. 
American Brass Co., Waterbury 20, Conn 
Bead Chain Mfg. Co., 13 Mountain Grove 
Bridgeport 5, Conn. (Hollow Tubular) 
Burndy Engineering Co., Inc Norwalk. 
Conn. 
Cambridge Thermionic 
Ave., Cambridge 38, 
Hart Manufacturing Co., 
Ave., Hartford, Conn. 
Heyman Mfg 


, 2100 Pax- 


Corp., 

Mass. 
211 Bartholomew 
(Snap-in) 

Co., Kenilworth 1, N. J. 


453 Concord 


Ilseco Corp., 5745 Mariemont Ave., Ci 
cinnati 27, Ohio 

Johnson Co., Kk F., 204 Second Ave 
8. W., Waseca, Minn. 

Jones Div., Howard B., Cinch Mfg. Corp 
Chicago 24, IIL. 

Krueger & Hudepohl, Walsh Bldg., Cin 
cinnati 2. Ohio 

Malco Tool and Manufacturing Co., 402 
W. Lake, Chicago 24, Ill. 

Mycalex Corp. of America, 116 
Bivd., Clifton, N. J. 

Rajah Co., 35 Verona Ave., 
N 


Tool Work 
Chicago 39, Il 
H. B., Battle Creek 


Clift 
Newark 


Shakeproof Div. of Illinois 
2501 N. Keeler Ave., 
Sherman Mfg. Co., 
Mich. 
Soreng Products Corp., 9551 Soreng Ave 
Schiller Park, Ill 

28 Butler 


Thomas & Betts Co., 
Elizabeth 1. N. J. 

Thompson-Bremer & Co., Sub. America 
Machine & Foundry Co., 520 N. Dear 
born, Chicago 10, Ill. 


Inc., 


MACHINES. See specific headings 


Balancing: Coil Winding; Die Casting 
Eyelet Attaching; Microfilm; Molding 
Print; Rivet Setting; Screw Driving 
Strippers, Wire; Vibration Test. Als 
see Marking Machines and Devices 


MAGNETIC AMPLIFIERS 


Bogue Electric Manufacturing Co., 
Ave.. Paterson 3. N J 

Doeleam Div of Minneapolis-Honeywe 
Regulator Co., Soldiers Field Rd., Bos 
ton 35, Mass. 

Freed Transformer Co., Inc., 1730 Weir 
field. Rrooklyn (Ridgewood) 27, N. Y 

General Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y. 

Inet Div. of Leach Corp.. 4441 Santa: Fe 
Ave Los Angeles ‘8. Calif 

Kearfott Co., Inc., 1378 Main Ave., Clif 
ton, N. J 

Keystone Products Co., 904-6 23rd. 
City, N. J 

Magnetic Amplifiers, Inc., 632 Tinton Ave 
New York 55, N. Y. 

Torwico Electronics, Inc., 965 Frelinghuy 
sen Ave., Newark 5 N. J. 

Westinghouse Electric Corp., Gateway Cen 


ter, Bldg. No. 8, 401 Liberty Ave 
Pittsburgh 22, Pa. 


60 Iowa 


Union 


MAGNETIC BRAKES. See Brakes. Mag 
netic 


MAGNETIC MATERIALS. See Steel Ele 
trical; Magnets, Permanent: Magnetic 
Recorder Components: Powdered Metal 
Products 


MAGNETIC RECORDER COMPONENTS 

Epsco, Inc., 126 Massachusetts Ave., Bos 
ton, Mass. (Heads) 

Minnesota Mining & Mfg. Co., Electrical 
Products Div., 900 Fauquier Ave.. St 
Paul 6, Minn. (Tape) 


MAGNETS, PERMANENT 


Arnold Engineering Co., Marengo, Lil 
fich 
Crucible Steel Co. of America, Henry W 
Oliver Bidg., Pittsburgh 30, Pa 
General Magnetic Corp., 10007 Erwin, De 
troit 34, Mich o 
0., 


Indiana Steel 
Ind 

Skinner Steel Products Co 
1114 E. 23rd, Indianapolis 7, Ind 


Thomas & 
MAGNET WIRE. See Wire, Magnet 


MARKING MACHINES and DEVICES 
(For Marking Wire, Foil, Plates, ete.) 


Kingsley Stamping Machine Co., 1606 
Cahuenga, Hollywood 28, Calif. 


MATERIALS HANDLING EQUIPMENT 

Continental-Diamond Fibre Co., Newark 
13, Del 

Robbins & Myers, Inc., Crane & 
Div., Springfield 99, Ohio 

Spaulding Fibre Co., Inc., Tonawands 
ae 


Products Valparaiso 


Hoist 


MERCURY RELAYS. See Relays 
MERCURY SWITCHES. See Switches 


METALS, LAMINATED. See Laminated 
Metals, Precious and Base. 


METALS, PERFORATED. See Perforated 
Metals 


METALS, PRECIOUS. See Gold; 
nated Metals; Platinum; Silver. 


METALS, PRE-PLATED. See Pre-plated 
Metals. 


METALS, RARE 


Fansteel Metallurgical 
cago, Ill. 

Mallory & Co., 
6, Ind 


METALS RIGIDIZED. 
Metals. 


Lam! 


Corp., North Chit 


Inc., P. R. Indianapolis 


See Rigidized 


METERS. See Instruments 


MICA, GLASS-BONDED. See 
Bonded Mica. 


MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings 
Segments, Washers, etc.) 

Brand Dielectrics, Inc., 57 North, Will 
mantic, Conn 


Glass 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 253 
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A Big Reason Why More Firms 
Are Switching to Copyflex ... 


PROBLEM-FREE | Ui ..osanoan 
INSTALLATION 


and 


OPERATION! 





Model 93 


Because Copyflex reproduction machines are completely 
free from fumes and odors, they require no exhaust 
venting . .. they need no plumbing or auxiliary equip- 


ment, no installation other than an electrical connection. _ iT HERE Sa ie 
ear an inside wall— 


Because they are absolutely clean, quiet, and odorless, no plumbing, no ducts! 


they can be operated anywhere without annoyance to 
personnel in the vicinity. 





That’s why the people who handle reproduction, and 
know it best, prefer Copyflex. It’s a big reason why more PUT IT THERE... 
and more firms are switching to Copyflex! Near an outside wall— 

Why settle for less when it costs no more to own the eee 
one machine that offers you all the advantages of diazo- 
type, positive black-on-white reproduction—speed .. . 
economy .. . quality —plus trouble-free installation and 
ideal operating conditions! 





PUT IT ANYWHERE! 
Needs only an electrical 
connection for operation! 


You'll find that Bruning also gives you the widest 
selection of reproduction materials available anywhere. 
Mail coupon for information on models and prices—today! 


BRUNING 








Charles Bruning Company, Inc., Dept. 1109. | 
4700 Montrose Ave., Chicago 41, Ill. 


Please send me information on Copyflex 
Reproduction Machines. 









| | 
| | 
Narne Title | 
| 7 — | 
| | 
| | 


Best Process! Best Machines! OX Company - 7 
Best Selection of Materials! Address_ oes a See 
Specialists in Copying Since 1897 a ee 






CHARLES BRUNING COMPANY, INCORPORATED + 4700 MONTROSE AVENUE «+ CHICAGO 41, ILLINOIS 
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NEW 


owcost 


MINIATURE 
CAPACITORS 


Uo ercccccccccccccccccccccccce 


e Plastic film dielectric 

e Very High resistance 
e Low dielectric absorption 
e Very Low cost 


e Temperature range— 
70°C to 140°C 


e Smaller than the smallest 

e Extremely long life 
e Voltage 100 fo 1000 volts 
e Capacitance .001 fo 1 mfd. 


e Will withstand severest 
environmental tests. 


We invite your 
inquiries. Ask 
for our complete 
catalogue on your 
company letterhead 


*% Plastic Film Capacitors 
*% High Voltage Power Packs 
* Pulse Forming Networks 


Pla Elite Capa ctlors, y 2 C. 


2511 W. MOFFAT STREET, CHICAGO 47, ILLINOIS 


MOTORS | 


Miniature Timing Motors, Geared | 


Subfractional, Under 1/20 Hp. 


Fractional, 1/20, % Hp. 


Integral, 1 te 744 Hp. 


Integral, Over 744 Hp. 


Gearmotors 


Generators 


D-C Univ. Synch. 


OQ} K} 





Low Voltages (Under 110) 


ACEC Electric Corp., 40 E. 49th, New 
York 17, N. Y. (BCDFHKNPQ) 

Acro Manufacturing Co., Columbus 16, 
Ohio (B) 

Allis-Chalmers, Milwaukee 1, Wis. (KLM- 
NOQRTUVW) 
Allis Co., Louis, 
(KLNOQRV) 
American Electric Motors, 4811 Anaheim- 
Telegraph Rd., Los Angeles 22, Calif. 

(BFKNQU) 
Baldor Electric Co., 4353 Duncan Ave., 
St. Louis 10, Mo. (FGKLN) 
Barber-Colman Co., Dept. M, 1403 Rock 
Rockford, Ill. (BCEYZ) 

Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Ill. (ABCDEFGHJQRTYZ&) 
Bogue Electric Manufacturing Co., 60 Iowa 
Ave Paterson 3, N. J FGIKLMNOP 

UVW) 

Bristol Co., Waterbury 20, Conn. (AX) 

Century Electric Co., 1806 Pine, St 
Louis 3, Mo. (PFGKLNOQR) 

Cramer Co., Inc., R. W., Box 8, Center 
brook, Conn. (A) 

Delco Products Diy., General Motors Corp., 
Dayton, Ohio (BFGKLNUVZ) 

Diehl Mfg. Co., 1192 Finderne Ave., 
Somerville, N. J. (BCFHKNV) 

Doelcan Di f Minneapolis-Honeywel 
Regulator Ct Soldiers Field Road, B 
ton 35, Mass. (Servo) 

Doerr Electric Corp., 510 N 
Cedarburg, Wis. (FGKL) 

Eaton Mfg. Co., Dynamatic Div., Kenosha. 
Wis. (FKN) 

Eastern Air Devices, Inc., 383 Central 
Ave., Dover, N. H. (ABEFJQTU) 
Electro Engineering Products Co., Inc., 
609 W Lake, Chica 1. TN BCD 

UVX) 

Elliott Co., Industrial Motor Div., Bldg 
48, Jeannette, Pa 

Emerson Electric Mfg. Co., St. Louis 21 
Mo. (FGJKLMQR) 

Fairbanks-Morse & Co., 600 S. Michigan 
Ave., Chicago 5, IIL (FKNOPQUVWY) 

Fairchild Industries, Div. of Fairchild 
Camera & Instrument Corp., 110 Main 
Burlington Vt 

Fasco Industries. Inc., 100 Augusta, Ro- 
chester 2. N. Y. (BCDFGHYZ&) 

Ford Instrument (« 31-10 Thomson Ave 
Long Island City 1, N. ¥ FYT Ser 

General Electric Co., Apparatus Div 
Schenectady 5, N. Y 
(BCDEFGHJIKLMNOPQRSTUVWYZ& 

General Industries Co., Dept. ML, Elyria 
Ohio (BQYZ) 

Hansen Mfg. Co., Inc., 
(ABCEVXYZ) 

Haydon Co., A. W. 234 N. Elim, Water 
bury 20, Conn. (CXZ) 

Haydon Mfg. Ce., Inc., 2536 Elm, Tor 
rington, Conn. (ABCYZ) 

Heinze Electric Co., 685 Lawrence, Lowell, 
Mass. (BCDFZ) 

Holtzer-Cabot Motor Div., National Pneu 

matic Co., Inc 125 Amory, Boston 19, 

Mass. (ABCEFGHJQUVYZ) 

over (¢ Electri Motor Di 198 

Rrook Ave N 


Milwaukee 7, Wis. 


4th Ave., 


Princeton 3, Ind 


H 
Plainfield. N. J. (PK 


N/</ R/O; | 


Howard Industries Inc Dept EM-3 
1760) State Racine Wis. (ABCDEFG 
HQRTUVYZ 

Induction Motors Corp 570 Main, West 
bury, L. I ee 

Jack & Heintz, Inc., 7620 Broadway 
Cleveland 1, Ohio (FK) 

Kearfott Co., In 1378 Main Ave clif 
ton, N. J. (UY) (Servo) 

Lamb Electric Co., Kent, Ohio (BCDEF 
GHIQRSZ) 

Leland Electric Co., Div. of American 
Machine and Foundry Co., Dayton 1 
Ohio (FGKLNOUV) 

Lima Electric Co. 4773 
Lima. Ohio (FKN) 

Marco Industries, Inc., 788 Terrace Blvd 
Depew, N. Y. (BCFHY) 

Master Appliance Mfg. Co., Bridge & Or 
tario, Racine, Wis. (CDGH) 

Master Electric Co., Dayton 1, Ohio 
(FGJIKLMNOPQRTUVW) 

Motoresearch Co., 1600 Junction Ave Ra 
cine, Wis. (BQY) 

Oster Manufacturing Co., John, Bacine 
Wis. (BCFGHUVYS& Servo and Syr 
chro) 

Packard Electric Div., General Motors 
Corp., Warren, Ohio (FG) 

Palmer Electric Mfg. Co., Sub. of Leacb 
Corp.. 6629 Bear Ave., Bell, Calif. 
Peerles Electric Ce 1503 W Mark 

Warren, Ohio (FGKLN) 

Pesco Products Div., Borg-Warner Corp 
24700 N. Miles Rd., Bedford, Ohio 
(CGLZ) 

Rae Motor Corporation, P.O. Box 29 
cine, Wis. (BCDFGHYZ&) 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio 
(FGKLNOV) 

Reuland Electric Co., Alhambra, Calif. 
(KNQ) 

Robbir & Myer Inc Motor Dt 
Springfield 99, Ohio (BCDEFGIJKNI 
Scruggs Co., Loyd, Festus, Mo. (BODYZ& 
Servo Corp. of America, New Hyde Park 

N. Y¥. (Servo) 

Servomechanism, Inc., 500 Franklin Ave 
Garden City, L. L, N. Y¥. (Servo) 

Soreng Products Corp., 9551 Soreng Ave 
Schiller Park, Ill. (F) 

Star-Kimble Motor Div. of Miehle Print 
ing Press & Mfg. Co., 206 Bloomfield 
Ave Bloomfield, N. J KLNOQRYZ 

Sterlir Electric Motors, In 5401 Ana 
heim-Telegraph Rd Los Angeles 
Calif. (FKNQ) 

Ther Electric & Machine 
Jefferson, Chicago 6, M1 

Tra ort if Germantown Pike 


Fairview V 


Findlay Rd 


Works, 11A 8S 


s lec t Tne P. 0. Box 

20 Calif FRNQY 
Wagner Electri Corp 6454 Plym 
Ave., St. Louis 14, Mo. (FGKLNYZ) 


Westinghouse Electric Corp., Gateway Cer 
ter Bldg N 101 Liberty Ave 
Pittsburgh 2 Pa BCDEFGHIKLM 
NOPQRSZ&) 
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MICA, MOLDED and LAMINATED 
(Cont.) 

Continental-Diamond Fibre Co 
13. Del 

General Electric Co., Chemical Div 
1 Plastics Ave., Pittsfield, Mass 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo, 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Il. 

Macallen Co., Bay Rd., Newmarket, N. F 

Mica Insulator Co., Schenectady 1. N. ¥ 

Mitchell-Rand Insulation C 51 Murr 
New York 7, N. ¥ 

New England Mica ¢ Ir 66 W 
Ave., Waltham 54, Mass 


MICA UNDERCUTTERS 

Ideal Industries, Inc., 1008 Park Ave 
Sycamore, Ill 

Ir ation and Wires, Ir j Chouteau 
Ave., St. Louis 3. Mo 


MICROFILM EQUIPMENT 


Eastman Kodak Co Rochester 
Micro-Film Machines) 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, Pla 
tics, Rubber. 


MOLDING MACHINES, PLASTIC 

Baker srothers Inc., 1020 Post 
10. Ohio 

Kux Machine ¢ 25 N. Ridge, Chi 
i I 


Newark 


Toledo 


MOLYBDENUM—Sheet and Wire 
See also Contacts 

Fansteel Metallurgical Cory North ¢ 
cago. Tl 

Mallory & Co., Inc., P 
6, Ind 

MOTOR and GENERATOR SHELLS 


Cleveland Welding Ce W. 117th & Bere 
Rd., Cleveland 7, Ohio 


MOTOR BASES, ADJUSTABLE 


Allis-Chalmers, Milwaukee 1, Wis 
Overly-Hautz Co., 11500 Madisen Ave 
Cleveland 2, Ohio 


MOTOR CONTROLS and oranres® 
Sse Controller Motor Pust , 
Stations 


MOTORS, AIR 


Gast Manufacturing Corr 
Renton Harbor, Mich 


MOTORS and GENERATORS. See M 


Table abx 


Indianapolis 


MOUNTINGS, RUBBER and 
SYNTHETIC 

General Tire & Rubber 
Products Div Wabash, Ind 

Lord Manufacturing Ce Erie 

Minnesota Rubber & Gasket Co., t 
Wooddale Ave Minneapolis 1¢ Mir 

U. S. Rubber ¢ Rockefeller Center. Neé 
York 20, N. ¥ 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 253 
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GENERAL PLATE TRUFLEX” 
Thermostat Metals and Assemblies 
Add up to Performance and Economy 


If your products re- 
quire temperature control . . . indica- 
tion or compensation, General Plate 
TRUFLEX thermostat metals and fab- 
ricated elements and assemblies give 
you reliable, accurate performance 
and at the same time cut your costs. 
Advanced General 
Plate production methods coupled 
with the best equipment available in- 
sure positive consistency in thermal 
and mechanical 


Here’s why 


performance and 
maintain close dimensional 
Every lot, 


coler- 
whether it is 10 
pieces or 10,000, is a duplicate of the 
original, thus eliminating rejects and 
costly adjustments in assembly. 


ances, 
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General Plate TRUFLEX fabricated 
elements and assemblies ready for in- 
stallation in your products are en- 
gineered and manufactured to your 
exact specifications. You get accurate 
and consistent performance, because 
every order comes to you a faithful 
duplicate of the original. Costly fab- 
rication problems needless ex- 
pense for special calibration equip- 
ment and time consuming as- 
sembly adjustments are eliminated. 

General Plate TRUFLEX thermo- 
stat metal and assemblies are made to 
meet your specific requirements for 
temperature range, electrical resist- 
ance, corrosion resistance, etc. If you 


prefer to make your own elements, 
General Plate will produce TRUFLEX 
thermostat metal strip to your ma- 
terial specifications. Write for TRU- 
FLEX thermostat metal catalog and 
engineering assistance. 


You can profit by using 
General Plate Composite Metals! 


METALS & CONTROLS 
CORPORATION 
GENERAL PLATE DIVISION 


43 Forest St., Attleboro, Massachusetts 


3609 














HAS IT OR CAN MAKE IT! 


“rs CARBO 


A Dependable Source for Everything in Carbon 


a” BRUSHES ...for all motor and gener- 
ator applications...carbon., graphite, 
copper leaf, gauze and metal-graphite. 


Wk WELDING ELECTRODES, WELDER BRUSHES 
---Keen-Are Carbons, cored and 
heavily copper coated, for twin-are 
torches, carbon and graphite welding 
electrodes... paste, rods and plates. 


%& EXTRUSIONS, MOLDED SHAPES OR SPECIAL 
CARBONS designed and produced to 
your specifications. 


* * * 


COMPLETE BECKER ENGINEERING SERVICE 
is always available and entails 
no obligation whatever. 


ABCC AVR 


3450 South 52nd Ave. Cicero 50. Illinois 


FOR PUBLIC ADDRESS, 


and kindred fields, 

ONES sérics 

PLUGS AND 
SOCKETS 


of proven quality! 


Contact Aree 


ite- -switc 
ee th sides ° 


Double . ill 
or bronze flat 


Phosph ngage 


contacts 


plug conta r nee 


P-406-CCT 


$-406-AB 
SEE NEW DEVELOPMENTS AT THE I.R.E. SHOW—Booths 394-396 


Howarp B. Jones Division 


CINCH sip ddaliaat ths RING CORPORATION 


SUBSIDIARY OF UNITED-CARR FASTENER CORP 


Van Cleef Bros Inc., 7800 Woodlawn PAPER, INDUSTRIAL 


Ave., Chicago 19, Ill 


MOVEMENTS, CLOCK and TIMING 


Hayden Co., A. W., 234 North Elm, 
Waterbury 20, Conn 

Haydon Mfg. Co., Inc., 2536 Elm, Tor- 
rington, Conn. 


NAME and INSTRUCTION PLATES 


C & H Supply Co., Metal-Cal., 415 E. 
Beach Ave., Inglewood 3, Calif. 

Chicago Thrift-Etching Corp 1555 N 
Sheffield Ave., Chicago 22, Il 

Continental-Diamond Fibre Co., 
13, Del 

General Electric Co., Chemical Div., Plas- 
tics Ave., Pittsfield, Mags. (Plastics) 

Mica Insulator Co., Schenectady 1, N. Y 
Plastics) 


Newark 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 


Alloy Metal Wire Div., H. K. Porter Co 
Inc. of Pittsburgh, Prospect Park, Pa 

American Brass Co., Waterbury 20, Conn 
(Cupro- Nickel) 

Chase Brass & Copper Co. 
Conn. 

Driver-Harris Co.. Harrison, N. J 

International Nickel Co., Inc., 67 Wall 
New York 5, N. Y 

Revere Copper & Brass, Inc 
Ave., New York 17, N. Y. 


Waterbury 20, 


230 Park 


NICKEL-SILVER 
(Rod, Sheet, Tubing. Wire) 


American Brass Co., Waterbury 20, Conn 

Chase Brass & Copper Co., Waterbury 20 
Conn 

Federated Metals Div., 
& Refining oe. 
York 1, N 

Revere Copper ~. Brass Inc., 
Ave., New York 17, N. Y. 

Seymour 
Conn 

Waterbury Rolling Mills, Waterbury, Com: 


American Smeltin, 
120 Broadway, Nev 


230 Par: 


Manufacturing Co., Seymour 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. See Fasteners. 


NUT RUNNERS. See Pneumatic Tools 
and Equipment; Screw- Driving Machines. 


OHMMETERS. See Instruments. 
OILERS. See Lubricators, Oil or Grease 
OSCILLATORS. See Instruments. 


OSCILLOGRAPHS 


See Instruments; also Recorders, Oscilio 
graphic. 


OSCILLOSCOPES 


Du Mont Laboratories, Inc., Allen B., 
760 Bloomtield Ave., Clifton, N. J. 

Federal Teiephone and Radio Co., Div. of 
International Telephone and Telegraph 
100 Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Radio Corp. of America, Tube Div., Har- 
rison, N. J 

Simpson Electric Co., 5202 W. McKinzie, 
Chicago 44, lil 

Waterman Products Co., Ine., 
Emerald, Philadelphia 25, Pa. 


OVENS, INDUSTRIAL 


Insulation and Wires, pane 
Ave., St. Louis 3 


2445-63 


$435 Chouteau 


PACKAGING. See Boxes and Crates; Con 
tainers, Packaging and Shipping. 


PACKINGS. See Gaskets. 


PAINTS. See Lacquers, Enamels, Paints 
and Varnishes. 

PALLADIUM. See Platinum and Platinuin 
Products. 


PANEL CONTROL UNITS 


Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 

Automatic Temperature Control 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

Clark Controller Co., 1146 E. 
Cleveland 10, Ohio 

Cutler-Hammer, Inc., 
Milwaukee 1, Wis. 

Eagle Signal Corp., 
lil 


Co., Ine., 


152nd, 
1264 St. Paul Ave., 
202 20th, Moline 1, 


1 

General Electric Co., 
Div., Schenectady 5, N. Y. 

Heinemann Electric Co., 99 Plum, Tren- 
ton, N. J. 

Mullenbach Electrical Manufacturing Co., 
2300 E. 27th, Los Angeles 58, Calif. 
Square D Co., 4041 N. Kichards, Milwau- 

kee 12, Wis. 

Ward Leonard Electric Co., 600 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Wheelco Instruments Div., Barber-Colman 
Co., 1403 Rock, Rockford, Ill 


Apparatus Sales 
Y 


PANELS, DIAL. See Dials and Panels 


PANELS, SHEET STEEL. See Sheet 
Metal Fabricators 


Cottrell Paper Co., 88 Purchas 
Fall River 1, Mass. 

Hollingsworth & Vase Co., Eest Walpol- 
Mass. 

Mosinee Paper Mills Co., Dept. Ex 
Mosinee, Wis. 

West Virginia Pulp and Paper Co., 28 
Park Ave., New York 17, N. Y. 


Newar 


New York 14 


PAPER, INSULATING 
Haven 14, Conn. 
Continental-Diamond Fibre Co., 
Cottrell Paper Co., Ine., 
Fall River 1, Mass. 
3301 Monroe Ave., Cleve 
land 13, Ohio 
General Electric Co., Chemical Div 
Hollingsworth & Vose Co., East Walpole 
Mass. 
Insulation and Wires, Inc., 3435 Chouteay 
Insulation Manufacturers Corp., 
Washington Blvd.. Chicago 6, Ill. 
Manufacturing Co., 9 Argyle Terrace 
Irvington 11, N » 
te 60, 
Mitchell-Rand Insulation Co., 51 Murra 
New York, N. Y¥ 
Mosinee, Wis. z 
National Vulcanized Fibre Co., Wilming 
Natvar Corp., 207 Randolph Ave., Wood 
bridge, N. J 


Acme Wire Co., 1255 Dixwell Ave., New 
13, Del. 
88 Purchase 
Dobeckmun Co., 
1 Plastics Ave., Pittsfield, Mass. 
Ave., St. Louis 3, Mo. 
565 W 
Irvington Div., Minnesota Mining A 
dehae- pennies, 
Mica  —— Co., Schenectady 1. VN ) 
Mosinee Paper Mills Co., Dept. EM 
ton 99, Del 
Spaulding Fibre Co., Inc., Tonawanda 
a © 


West Virginia Pulp and Paper Co 
Park Ave., New York 17, N. Y. 


PAPER, PHOTOGRAPHIC REPRO- 
DUCTION 

Bruning Co., Inc., Charles, 
Ave., Chicago 41, Il. 

Eastman Kodak Co., Rochester 4, N. Y 


PAPER, TRACING. 
and Paper 


PARTS FEEDERS, SELECTIVE 


Detroit Power Screwdriver Co., 2817 w 
Fort, Detroit 16, Mich. (Hopper Units) 

Segal, Edward, 72 Spring. New York 12. 
N.Y 


4700 Montri 


See Tracing Cloth 


Syntron Co., Homer City, Pa. (Vibrator) 


PERFORATED METALS 


Rigidized Metals Corp., 
falo 2, N. Y. 


PERMANENT MAGNETS. See Magnets 
Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Conn 

Chase Brass & Copper Co., Waterbury 20, 
Conn. 

Mallory & Co., Inc., P. R.. 
6, Ind. 

Revere Copper & Brass, Inc., 
Ave., New York 17, N. ¥ 

Manufacturing Co., 


7323 Ohio. Buf 


Indianapolis 

230 Park 

Seymour Seymour 
Conn 

Waterbury Rolling Mills, Inc.. 
Conn 


PHOTOELECTRIC CELLS and TUBES 


Bradley Laboratories, Inc., 168 Columbus 
Ave., New Haven 11, Conn 

General Electric Co., Electronics Div 
Thompson Rd., Syracuse, N. 

International Rectifier Corp., 1521 E 
Grand Ave., El Segundo, Calif 

Radio Corp. of America, Tube Div., Har 
rison, N. J 

Standard Piezo Co., 


PHOTOELECTRIC CONTROLS 


Rristol Co.. Waterbury 20. Conn 
General Electric Co., Apparatus Sales 
Div., Schenectady 5. N. Y. : 
Mercoid Corp., 4201 Belmont Ave., Chi 

cago 41, Til. 
Westinghouse Electric Corp., Gateway Cen 
ter, Bldg. No. 3. 401 Liberty Ave 
Pittsburgh 22. Pa 
Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J 


Waterbury 


Carlisle, Pa 


PILLOW BLOCKS. See Blocks, Pillow 


PINS, COTTER and LOCK. See Fasteners 
PINS, SEAMLESS 


Bead Chain Mfg. Co 
Bridgeport 5. Conn 


13 Mountain Grove 


PLASTICS, COLD MOLDED and 
INORGANIC. See Ceramics. 


PLASTICS MOLDERS, EXTRUDERS 
and FABRICATORS 

Alden Products Co., 4125 N. Main, Brock 
ton €4, Mass 

American Insulator Corp., 
Pa. 

Anchor Plastics Co., Inc., 
Long Island City 6, N. Y 

Barber-Colman Co., Dept. M, 1403 Rock 
Rockford, Ill 

Chicago Molded Products Corp., 
Kolmar Ave., Chicago 51, Ill 

Continental-Diamond Fibre Co., 
13, Del. 

Crane Packing co. 1824 Cuyler Ave 
Chicago 13, Tl 


New Freedom 
36-36 36th 


1024 N 


Newark 


To communicate with any manufacturer whese name appears 
in this issue use READER INQUIRY FACILITY, page 253 
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MANUFACTURING 





with the 


ROLLER-SMITH 


A.C. 
AMMETER 


ROLLER-SMITH 


-_ 


no mee 
— eee 


SWITCHBOARD METER 


With the introduction of its 250° Arc- 
Angle Switchboard Meters, Roller-Smith’s 
Master Instrument Makers have achieved 
the ultimate in.compactness of design ahd 
ease of reading for panel indicating in- 
struments. These new meters, entirely _sre- 
designed from the inside out, contain a 
completely new, ultra modern movement 
and feature an exceptionally long scale— 
2 times greater than conventional in- 
stfuments, Styling . . . by a leading in- 
xdusttial designer. . . ta given them the 
ea ec * “new took” of the entire Roller- 
Smith \line, gt 


The soi diaftsmansbip -and top-quality 
materials. that go info. the — 
250°. Arc-Angle Meter are 

of alt the clectrical indicat 1g ast 

in Os complete linge" ey 22 . 


Py 


For assistance in arriving at ? eebnninical, 
workable solutions to your instrument 
problems, consult our staff of experts. 


See this and other outstanding Roller - Smith products featuring the “new -look” at Booth 702 1.R.E. Show, Kingsbridge Armory, New York City, March 21 - 24, 1955. 
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LV A) Are YOUR Problem 


We Can... 


@ act as your precision gear department 


keep your production line going 
smoothly without shut-downs 


reduce rejects, hand adjustments or 


other supervisory attention 


provide you with precise gearing for 
any purpose whatever 


and do it with a strict adherence to 
safe engineering economy 


SPECIALISTS IN THE FINE PITCH FIELD 
Use than a 
experience in Gear 
for 
users of precision or commercial 
specs for 
prompt estimates to 101 


our more decade of 


making, in any 
material, America’s most partic- 
ular 


gears. Send blueprints or 


PROCESS WEAK co., INC. 


4612 W. Fullerton Ave. TCL Meh trs 


engineered to meet your needs 


Careful analysis and testing of your product together with 
experienced RAI 
motor for the job. 


Engineers is your assurance of the best 
RAE offers outstanding service and 
quality in a large variety of motors in voltages up to 250, 


and up to 4 H.P. (higher for intermittent duty) with many 


gear head motor combinations. Let us 


put our years of 


motor building experience to work for you. 


Send for the ‘‘RAE'’ service sheet. 
It will help you supply the data 
necessary for recommendations and 
prices. 


AC/DC Universal 

DC Shunt wound 

DC Series wound 

DC Compound wound 

Gear Reduction Motors 

Governor Controlled Motors 

Motors for Rheostat Control 
2009 Kewaunee St. ® Racine, Wis. 


Rae MOTOR CORP. 


Davies Molding Co., Harry, 1428 N. 
Wells, Chicago 10, Ml. 

Dayton Rogers Mfg. Co., 
Minn. 

Erie Resistor Corp., 


Pa. 


Minneapolis 7, 
Erie 


Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph, 
100 Kingsland Rd., Clifton, N. J. 

Garlock Packing Co., Palmyra, N. Y. 

General American Transportation Corp., 
Plastics Div., 135 8S. La Salle, Chicago 


90, Til 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

Gries Reproducer Corp., 125 Beechwood 
Ave New Rochelle, N. Y 

Irvington Div Minnesota 
Manufacturing . , r. 
Irvington 11, N. 

Kuhn & Jacob Molding and Ta Co., 
1204 Southard, Trenton 8, N. J. 

Kurz-Kasch, Inc., 1419 8S < Fo 
Dayton 1, Ohio. 

Mica Insulator Co., Schenectady 1, N. Y 

Micalite Plastics Co., 181 Wythe Ave 
Brooklyn 11, N. Y. 

Midwest Molding & Mfg. Co., 4630 W 
Fullerton Ave., Chicago 39, Il. 

Mitchell-Rand Insulation Co., 51 
New York 7, N. Y. 

National Vulcanized Fibre Co., 
ton 99, Del. 

Natvar Corp., 207 
bridge, N. J. 

Phalo Plastics Corp., 
ter Worcester 8, 

Polymer Corp, of Pennsylvania 120 Fair- 
mont Ave Reading Pa 

Raybestos-Manhattan Inc 
tile Div., Manheim, Pa. 

aipeoween Co., 2799 Lake 
ll 

Rogan Brothers, 
Skokie, Ill. 

Ryerson & Son, Inc., Joseph T., 
Tl 

Sinko Mfg. & Tool Co 
Ave Chicago 22. Ill 

Spaulding Fibre Ce In T 
x. 3 


Synthane 


Plastics Div., 


Mining & 
Argyle Terrace 


Murray, 
Wilming 


Randolph Ave., Wood 


Commercial & Fos 
Mass 


Asbestos Tex- 


Melrose Park. 
8027 N. MonticeHo Ave. 
Chicago, 


31385 W. Grand 


nawanda, 

Corp., 17 River Road, Oaks, Pa 

Taylor Fibre Co Norristown, Pa 

U. 8S. Gasket Co., Camden 1, N. J 

Westinghouse Electric Corp., Gateway Cen- 
ter Bidg. No. 3, 401 Liberty Ave., 
Pittsbureh 22, Pa. 

Yardley Plastics (« 142 
Columbus, Ohic 


Parson Ave 


PLASTICS—MOLDING, LAMINATING 
CASTING and EXTRUSION 
COMPOUNDS 


Molding Compound (T) 
Acetate (A) 
Nitrate (K) 
Epoxy Resins (U) 
Ethyl Cellulose (B) 
F luorocarbons (P) 
Melamine- Formaldehyde (C) 
Methyl Methacrylate (D) 
Nylon (G) 
Phenolics (E) 
Plastosols, Vinyl (I) 
Polyethylene (H) 
Polyester Resins (Q) 
Silicone Resins (8) 
Styrenes (F) 
Urea Formaldehyde (J) 
Vinyl Acetal (L) 
Vinyl Alcohol (K) 
Vinyl Chloride (Vv) 
Vinv) Chioride- 

Vinylidenechloride (w 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 


Alkyd 
Cellulose 
Cellulose 


American Cyanamid Co., 33 D 
Plaza, New York 20, N. Y. (CJQ) 
Bakelite Co., A Division of Union Car 
bide & Carbon Corp., 300 Madison Ave 
New York 17, N. Y. (EFHJMQUV) 
Barrett Div Allied Chemical & Dve 
Corp., 49 Rector, New York 6, N. Y 
Borden Co.,. Chemical Div., 5000 Summer- 
dale Ave., Philadelphia 24, Pa. (F) 
Celanese Corp. of America, Dept. 105-K 

290 Ferry. Newark 5. N. J. 
Dow Chemical Co Plastics Sales, PL 
Corning Corp Dey 1502, Mid 


I Midland, Mict I 
land. Mich. (8S) 

Pont de Nemours & ¢ Ir } I 
Polychemicals Dept., Wilmington 98 
Te ADGKLPR) 

Dure Plasti & Chemica Ine 
Walck Rd., North Tonawanda, N. Y 
k (Casting Resins) 

General Electric Co.. Chemical Div., 1 
Plastics Ave., Pittsfield. Mass. (EFQS) 

Glastie Corp., 1823 E. 40th, Cleveland 3 
hin (Q) 

Goodrich Chemical Co aris 
BK-1. Rose Bldg 
(INVW) 

Kellogg Co., M. W.. Chemical Mfg. Div.. 
Danforth Ave., Jersey City 5. N. J. (P) 

Konpers Co Tne Chemical Division 
Dept. EM25, Pittsburgh 19, Pa. (AF) 

Minnesota Mining & Mfg. Co., Electrical 
Products Div 900 Fauquier Ave., St 
Paul 6, Minn 

Monsanto Chemical Co 
Room 2401, 
(CEFV) 

Oronite Chemical Co 8 
Francisco 4, Calif 

Pittsburgh Plate Glass Co., Fiber Glass 
Div., 1 Gateway Center. Pittsburgh 22 
Pa 

Polymer Corp. of Pennsylvania 
mont, Reading, Pa GP) 

Rogan Brothers, 8027 N. Monticello Ave 
Skokie Tl (CRI) 

Shell Chemical Corp 
York 20, N. Y. (1 


To communicate with any 


Rockéfeller 


Dept 
Cleveland 15, Ohio 


Plastics Div 
Springfield 2, Mase 


Sansome, Sar 


2120 Fair 


50 W. 50th, New 


U. 8 
New 


Rubber Co., 
York 20, N. 


Rockefeller Center 
¥. 


PLASTICS, SHEETS, RODS and TUBES 


Aircraft-Marine Products, Inc., Amplifilm 
Div., 2100 Paxton, Harrisburg, Pa. (Di 
electric Sheets) 

Cempco Div., Chicago Molded Products 
Corp., 2717 N. Normandy Ave., Chi 
cago, Ill. (Sheets only) 

Cleveland Container Co., 6201 Barbertor 
Ave., Cleveland 2, Ohio (Tubes) 

Continental-Diamond Fibre Co., 
13. Del. 

Eastman Kodak Ce 

General Electric Cc Chemical Div 
Plastics Ave., Pittsfield, Mase 

Glastic Corp., 1823 E. 40 St., Cleveland 
3, Ohio. 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Me. 

Insulation Manufacturers Corp. 565 W 
Washington Blvd., Chicago 6, Ill 

Mica Insulator ( Schenectady 1, N. Y 

National Vulcanized Fibre Co., Wilming 
ton 99, Del. 

Polymer Corp. of Pennsylvania, 
mont, Reading Pa 

Resinite Corp., Div. of Precision Paper 
Tube Co., 2035B W. Charleston, Chi 
eago 47, Til 

Ryerson & Son, Inc., Joseph T., Chicage 
Tl 

Spauldin 
me. 

Taylor Fibre Co., Norristown, Pa 

Westinghouse Hlectric Carn., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


Newark 


Rochester 4, N. Y 


2120 Fair 


Fibre Co., Inc., Tonawanda 


PLATINUM and PLATINUM PROD 


UCTS. See also Contacts. 


Baker & Co. Inc., 113 Astor, Newark 5 
N. J 

Brainin Co., C. § 
Vernon, N. Y 

General Plate Div 
Corp., 43 Forest 
Handy & Harman, 82 
38, N E 

Ney Co.. J. M., 371 
Conn 


, 318 Washington, Mt 

Metals and Controls 
Attleboro, Mass 
Fulton, New York 


Elm, Hartford 


PLIERS and CUTTERS, WIRE 
Klein & Sons, Mathias, 7200 McCormick 
Rd Chicago 45, Ill 


PLUGS and RECEPTACLES 


Alden Products Co., 4125 N. Main, Brock 
ton 64, Mass 

American Phenolic Corp., 
Ave Chicago 50, Tl 

Automatic Electric Sales Co., 
Van Buren, Chicago 7, Ill 

Belden Mfg. Co., 4633 W. Van 
Chicago 44, Il. 

Cannon Electric Development Co Dept 
500, 3209 Humboldt, Los Angeles 31 
Calif. 

Gonstantin & Co., L. L., Rt. 46 & Frank 
lin Ave., Lodi, N. J. , 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. . 

Crouse-Hinds Co., Syracuse 1, N. Y 

General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn 

Hubbell, Inc., Harvey, Bridgeport 2 
Conn. 

Johnson Co., E. F., 
Waseca. Minn 
Tone Div Howar B inch Mfg. Cort 
Chicago 24, TIL. 

Joy Manufacturir Co. Henry W. Ol 
Bidg., Pittsburgh 22, Pa 

Packard Electric Div., General 
Corp., Warren, Ohio 

Pass & Seymour, Ine., 
Syracuse 9, N. Y. 

Pyle-National Co., 1388 N. 
Chicago 51, TIL 

Pyramid Instrument 
_ X. 

Riverside 
Supply Co., 
born, Mich 
Reyal Electric Co. Inc. Pawtucket. R. 1 

Russell & Stoll Co Ir 125 Barclay 


New York 7, N. Y 
1828 N. 


Switchcraft, Inc., 
cago 22. Til 

Rockefeller 

New York 20, N. Y 


1830 S. 54tr 
1033 W 


Burer 


204 Second Ave., 8. W 


Motors 
Solvay Statior 
Kostner Ave 
Corp., Lynbrook 


Manufacturing and Electrica) 
10227 Michigan Ave., Dear 


Halsted, Chi 


U. 8. Rubber Co., Center 


PLUGS 
Wrought 
Milwaukee 7, 


EXPANSION 
Washer Mf Co., 
Wis 


00 S. Ba 


PNEUMATIC MOTORS. See Motors, Alr 
PORCELAIN. See Ceramics 


POSTS, BINDING 


Bead Chain Mfg. Co., 
Bridgeport 5, Conn 

Superior Electric Co., 
Conn. 


13 Mountain Grove 


83 Laurel, Bristol 


POTENTIOMETERS. See also Rheostats 


Allen-Bradley Co., 1316 8S. Second, Mil 
waukee 4, Wis. 
Bourns Laboratories, 
Riverside, Calif. 

Bristol Company, Bristol, Conn 
Clarostat Mfg. Co., Ine., Dover, N. H 
Daven (¢ 176 Centra Ave Ne 
N. J. 
DeJur-Amsco Cor} 15-01 Norther 
Long Island City 1, N r 
Gianni & Tr 18 E 
Pasadena 1, Calif 
Helipot Corp Div f Beckmar 
ments, Inc South Pasadena, ¢ 
Ohmite Manufacturing Co., 361% 
Skokie. Tl 


6185 Magnolia Ave 


Howard 


manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 253 
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7 SIZES 1000 MCM 11 SIZES 1000 MCM 


6 SIZES 500 MCM 6 SIZES elem a! 


3 SIZES 500 MCM 


CAN NEUTRAL 60, 100 & 200 AMPS. CLIPS MANY SIZES AND TYPES 


WRITE FOR 80-PAGE CATALOG 


CINCINNATI 27, OHIO 














You Can Cut MOTOR 
COMPONENT COSTS __. 







































Imperial - 


ee Tita A 
TRACING CLOTH op 


Imperial is known in drafting rooms 

all over the world as the traditional \ | 

quality tracing cloth \\ 
With the background of decades of \\ 

experience, its makers have pioneered 

in modern improvements to maintain 

Imperial as the finest tracing cloth made 


PHOENIX Molded or Assembled Motor 
Brush Holders are custom-designed to your 
exact specifications— yet delivered to you at 
mass production costs! 





Secret is a wide range of stock tools which 
produce an infinite variety of uniform top- 
quality, close-tolerance brush holders. 


Take a hint from the large number of manu- 
facturers already saving on component costs 
with Phoenix ... Get the full details now! 


SEND FOR CATALOG 55E 
Shortcut to Lower Production Costs 
New Phoenix Catalog shows how 
to order customized standard 
brush holders to fit your needs. 
Free on request. 


MSS eat eet 


4211 West Lake Street Chicago 24, Ill. 
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For All Types of 
Permanent Magnet 


Applications... 


If you are designing or building a product using 
permanent magnets, you should know about 
General Magnetic Alnico V—the magnet that 
works HARD and FOREVER. We make magnets and 
only magnets—in all sizes and capacities—in all 
quantities. 


GENERAL MAGNETIC CAN: 


@ Show you how to get best performance per 
dollar. 


@ Offer latest in materials and processing 
development. 


@ Offer inspected uniform quality to any degree 
required. 


@ Assist you in the design of the product. 


GENERAL 
IMAGNETIC CorRP. 


Ca ee ma eh le 


10007 ERWIN, DETROIT 34 


Stackpole Carbon Co., St. Marys 
TAGliabue Instruments oe” alee 
Electrical Instrument Corp., 614 Fre- 
wengiareee Ave., Newark 5, N. J. 
eeico Instruments Div., Barber-Colm 
Co., 1403 Rock, Rockford, II. sae 
POTS and LADLES, MELTING 
Drake Electric Works, Inc 
Ave Chicago 13, Til 


General Electric Co., Apparat 
Div., Schenectady 5, N. Y ee 


Vulcan Electric Co., Danvers 2, Mass. 


» 3656 Lincoln 


POWDERED METAL PRODUCTS. See 
also Bearings and Bushings: Contacts 


Amplex Div. of Chrysler torp., Dept 


Bound Brook an Bearing Co., Bound 


E-2, Detroit 31, Mich. 
Brook, : 

Gibson Electric Co., 8349 
Ave., Pittsburgh 21, Pa. 
Mallory & Co., Inc., P. R., 

: 6. Ind. 

tadio Cores, Inc., 9540 Tulley 

Lawn, I) stadia 
Stackpole Carbon Co., St. Marys, Pa 
(Iron Cores) : 
Superior Carbon Products, Inc., 9114 
Oe —, Cleveland 4, Ohio 

nited States Graphite Co., 1621 
Saginaw, Mich. ae 


Frankstown 


Indianapolis 


POWDERS, METAL 


Antara Chemicals, Sales Div 
Analine & Film Corp., 435 
New York 14, N. ¥ 


Handy & men, 82 Fulton, New York 


Genera) 
Hudson 


Jersey Zine Co., 160 Front, New 
York 7, N. Y. (Brass, Bronze, Copper 
and Zinc) 


POWER SUPPLY UNITS 


American Television & 
Paul 1, Minn 

Avion Instrument Corp., 
17, Paramus, N. | 

Fansteel Metallurgical Corp., North Chi 
cago, Til 

Federal Telephone and Radio Corp., 900 
Passaic Ave., E. Newark, N. J 

Inet Div. of Leach Corp., 4441 Santa Fe 

wae — sagen 58. Calif 

Mallory & Co., ne., P dianapolis 
 * P. R., Indianapoli 

Raytheon Mfg. Co., Equipment Sales Div 
: Dept. 6120-EM. Waltham 54, Mass 

Servo Corp. of America, Inc New Hyde 
Park. N. Y 

Superior Electric Co., 83 
Conn 


Radio Co., St 


299 Highway No 


Laurel, Bristol 


PRE-PLATED METALS. Aluminum, 


Brass, Copper, Steel, Zine, Sheet and 
Strip. 


American Nickeloid Co.. Peru 8, II 
Southern States Iron Roofing C« PrP. O 
Box 1159, Savannah, Ga 


PRESSES, MOLDING. See Molding Ma 
chines, Plastics 


PRINT MACHINES 


Brunir Co., Charles, 4700 Montros 
Chicago 41, TL. 


PULLEYS, V-TYPE. See Drives 


PUMPS 


Allis-Chalmers, Milwaukee 1. Wis 

Fairbanks-Morse & Co., 600 S. Michigan 
Ave., Chicago 5, Ill 

Pesco Products Div., 
24700 N. Miles Rd., Bedford, Ohio 

Robbins & Myers. Inc.. Pump Div., 
Springfield 99, Ohio 

Seintilla Div., Bendix Aviation Corp.. 
Sidney, N. Y. (Diesel Fuel) 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4 Jis 

Allis-Chalmers, Milwaukee 1, Wis. 

Automatic Electric Sales Corp., 10883 W 
Van Buren, Chicago 7, Til 

Clark Controller Co., 1146 E 
Cleveland 10, Ohio 

Crouse-Hinds Co., Syracuse 1, N. Y. 

Cutler-Hammer, Inc., 1264 St. Paul Ave.. 
Milwaukee 1, Wis 

General Electric Co., Apparatus Sales 
Div., Schenectady 5. N. Y. 

Micro Switch Div., Minneapolis-Honeywel! 
Regulator Co., Freeport, Ill. 

National Acme Co., 176 E. 181st, Cleve 
land 8, Ohio 

Pyle-National Co., 1388 N 
Chicago 51, Tl 

Square D Co., 4041 N. Richards, Milwen 

12. Wis 
Leonard Electric Co., 600 South 

Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gatewe 
Center Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


Borg-Warner Corp.,. 


152nd, 


Kostner Ave 


PYROMETERS 

Assembly Products, Inc., Chesterland 14 
Ohio 

Bristol Co., Waterbury 20, Conn. 

oneve oun of America, New Hyde Park 

TAGliabue Instruments Div., Weston Elex 
trical Instrument Corp., 614 Freling 
huysen Ave Newark 5, N. J 

Thern Electric Co 109 Fifth, Saddle 
River Township, Rochelle Park Post 
Office, N. J 

Wheelco Instrument Div., Barber-Colmer 
Co.. 1403 Rock, Rockford, Ill 


REACTORS. See Transformers. 


RECORDER COMPONENTS, MAGNET- 
IC. See Instruments. 


RECORDERS, COMPUTER. See Instru 
ments, Electronic. 


RECORDERS, GRAPHIC. 
See Instruments. 


RECORDERS, OSCILLOGRAPHIC 


Sanborn Co., Industrial Div., 195 Massa 
chusetts Ave., Cambridge 39, Mass 


RECTIFIERS, MERCURY ARC 


Allis-Chalmers, Milwaukee 1, Wis. 

General Electric Co., Sales 
Div., Schenectady 5, N : 

Radio Corp. of America, Tube Div Har 
rison, N. J. 

Westinghouse Electric Corp., Gateway 
Center Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


RECTIFIERS, METALLIC 
Acme Electric Corp 353 Water, Cuba 
N ; 


a. Sa 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, Tll 

Bogue Electric Manufacturing Co., 
Ave., Paterson 3, N. J. 

Bradley Laboratories, Inc., 168 Columbus 
Ave., New Haven 11, Conn. (Selenium 
& Copper Oxide) 

Fansteel Metallurgical Corp., Rectifier 
Div., North Chicago, Til. (Selenium) 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. (Selenium. 
Copper Oxide, Industrial Germanium) 

General Electric Co., Electronics Park 
Syracuse, N. Y. (Germanium Diode) 

Inet. Div. of Leach Corp., 4441 Sante Fe 
Ave., Los Angeles 58, Calif. 

International Rectifier Corp., 1521 E 
Grand Ave., El Segundo, Cal. (Seleni 


um) 

Mallory & Co., Inc., P. R., Indianapolis 6 
Ind. (Magnesium-Copper Sulphide) 

Radio Receptor Co., Inc., Semi-Conductor 
Div., 251 W. 19th, New York 14, N 
(Germanium Diode, Selenium) 

Sarkes Tarzian, Inc., Rectifier Div., Devt 
M-2, 415 N. College Ave., Bloomingtor 
Ind. 

Syntron Co., Homer City, Pa. 

Ther Electric & Machine Works. 11A 8 
Jefferson, Chicago 6, Till. (Selenium) 
Union Switch & Signal Div., Westing- 
house Air Brake Co., Pittsburgh 18 

Pa. (Selenium) 

Westinghouse Electric Corp., Gateway 
Center Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


60 lowa 


REGULATORS. MOTOR SPEED. See 
Controllers, Motor 

REGULATORS, TEMPERATURE See 
Thermostats. 


REGULATORS, VOLTAGE. See also 
Transformers, Variable- Voltage 


Acme Electric Corp., 353 Water, Cuba 
a 


Allis-Chalmers, Milwaukee 1, Wis. 
Amperite Co., Inc., 561 Broadway, New 
York 12, N. Y a 
Avion Instrument Corp., 299 Highway No 
17, Paramus, N. J. 

Bogue Electric Manufacturing Co., 60 Iowa 
Ave., Paterson 3, N 

Burlington Instrument Co., 125 
Rurlineton. Towa 

Electric Regulator Corp., Dept. LM, Nor 
walk. Conn 

General Electric Co.. Apparatus Sales, 
Div., Schenectady 5, N 

Ravtheon Mfg. Co., Equipment Sales Div 
Dept. &120-EM, Waltham 54, Mass 

R-B-M Div., Essex Wire Corp., Logans 
port. Ind 

Sola Flectric Co., 4633 W. 16th, Chicago 
50 1 

Standard Electrical Products Co., 2240 E 
Third. Dayton, Ohio 

Superior Electric Co., 83 Laurel, Bristol 
Conn 

Victoreen Instrument Co. 
Ave., Cleveland 14, Ohio 

Westinghouse Electric Corp., Gateway Cen 
ter, Bldg No. 8, 401 Liberty Ave 
Pittsburgh 22, Pa 


Third 


3800 Perkins 


RELAYS and CONTACTORS 


A‘G’A Div. of Electric Stop Nut Corp 
ff America, 1029 Newark Ave., Eliza 
beth 3. N. J 

Adams & Westlake Co., 
(Mercurv) 

Advance Electric and Relay Co., 2435- 
Naomi, Burbank, Calif 

Allen-Bradley Co., 1316 8. Second, Mib 
waukee 4, Wis. 

Allied Control Co., Inc., 2 East End Ave 
New York 21, N. ¥ 

Allis-Chalmers, Milwaukee 1, Wis 

American Relay & Controls, In¢ Div 
Ohmite Mf cm 649 Howard, Skokie 
Til 

Amperite Cc In 561 Broadway, New 
ee A ee Delay Thermostati 
Metal Bulb Type 

Assembly Products Inc., 
Ohio 

Automatic Electric Mfg. Co., 
Mankato, Minn 

Automatic Electric Sales Corp., 
Van Buren, Chicago 7, Il 

Automatic Switch Co., 393 Lakeside Ave 
Orange, N. J 


Elkhart, Ind 


Chesterland 14 
60 State 


1033 W 
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%& The remarkably compact Series BH 
Switch is available in sing'e-pole (up to 
12 positions), two-pole (6 positions), three- 
pole (4 positions), and four-pole (3 posi- 
tions). Shorting or non-shorting, as _ re- 
quired. Enclosed construction—constructed 
to military or commercial usages. % En- 
gineering data on request. Let us quote! * 


highly sensitive 
MOTI 


UNIMAX” Type WHB-5 


e Low (light) force 
© High repeat accuracy 
e Long life 

This new series of switches is available with three 
types of over-travel plungers. 

Und. Lab. listing: 15 amp. 125/240/480v a-c. 
Write for data sheet. 


UNIMAX 


Division of the M Maxson Corpora 





Movement differential + 
0.0005 inch max. 










460 WEST 34th sonnei nia pao) 3. rere YORK 
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CLAROSTAT MFG. CO., INC. a A 








Instruments 
Must Be 
Accurate... 


The Burlington Meter was 
chosen for this Bendix-Friez 
Laboratory Temperature Indi- 
cator because they found it 
met their requirements for an 
accurate, yet low cost, meter 
and enabled them to set a 
desirable price on their in- 
strument. Other famous-name 
manufacturers have made 
their selection from the wide 
ranges, styles and sizes of- 
fered by Burlington. Or, let 
Burlington build a meter to 
your specifications. 


Write for Catalog N1 


BURLINGTON 
INSTRUMENT CO. 


125 N. Third Street 


Burlington, lowa CUSTOM BUILT 10 SPECIFICATION 


Need special 





transformers fast? 


You can get them from us, engineered to 
your specifications and produced faster 


than you may think possible. 


Our staff of design engineers have long 
experience in communications. They know 
how to design around special problems of 
size, weight, high voltage or temperature; 
and they understand over-all circuit re- 
quirements. They can design what you need. 

And our manufacturing and inspection 
facilities can put the engineers’ design into 
quality-controlled production in a remark- 
ably short time. 


When you have a transformer problem. call on 


aaa 





ELECTRONICS & TRANSFORMER CORP 


Dept. EM-3, Caledonia, N. Y. 

















































































































































































































































































































































































































































































































































































































































































































































































































Write for new 


Bulletin No. 770-A 


DUE D1 @, Oe err ene 


PORTABLE AND 
STATIONARY 
TYPES 

MEASURING SPEED 


BY CONTACT. 


IDEAL FOR 
TOTALLY ENCLOSED 
ELECTRICAL EQUIPMENT. 


eSIMPLE e¢ EFFECTIVE 
e DURABLE e SAFE 
*IMPOSE NO LOAD 
e EASY TO USE 
e EASY TO INSTALL 
Various models. Ranges 
as low as 600 RPM, as 
high as 100,000 RPM. 


27 PARK PLACE, 





Tachometer Headquarters 


MAXIMUM 


FIinial ait 





MINIMUM 


WARES UIT 


New Valcor Solenoid Valves 

. with the highest ratio of 
flow to weight of any Valve 
made. They are low in 
weight ; low in pressure drop ; 
low in power consumption ; 
° and low in cost. No 
other Solenoid Valve but 
VALCOR is so completely 
depended upon in so many 
critical applications 





SPECIFICATIONS: 

Weight—1/3 Ibs. 
Ambient Temperature 

minus 65° to plus 180° F. 
Max. Leakage— 4 cc/hr. fuel 

10 cc/min., air 

Current Drain 14 amperes 
@ 24 V.D.C. Designed in ac- 
cordance with MIL-V-8610 
(ASG) and MIL-E-5009A 


Valcor Valve Part No. Type Max. Operating Pressure 
V-380' Normally Open 200 psig 
V-3900 Normally Closed 100 psig 
V-6800 Normally Open 300 psig 
V-840 Normal]ly Closed ..200 psig 
V-8500 Normally Open..... .------800 psig 
V-5000 Normally Closed. .....-800 psig 
V-8300 Normally Open...... ......500 psig 
V-7000 Normally Closed.. ..500 psig 


SOLENOID VALVES 





Eastern Representative 


Write today for detailed information 


Roslyn Professional Bldg., Roslyn, N. Y. 
Western Representive: Rowe Sales Co 


2140 Westwood Bivd., Los Angeles 25, Calif 


VALCOR ENGINEERING CORP. 


CARNEGIE AVE., KENILWORTH, N. J. 





East Coast Engineering Co 


Automatic Temperature Control Co., Inc., 

oe oo ane, Philadelphia 44, Pa 
arber-Colman Co., Dept. M, : ock 
Rockford, Ill. : apenas 

Seana ee ee, 20, Conn. 

are So. . P., 3101 W. 

Chicago 45, Tl. oe oe 

Comar Electric Co., 3349 W. Addison, 
Chicago 18, Ill. 

Cramer Co., Inc., R. W., Box 8, Center- 
brook, Conn. 

Cutler-Hammer, Inc., 1264 St. Paul Ave. 
Milwaukee 1, Wis : 

Durakool. Inc., Elkhart, Ind. (Mercury) 

Ebert Electronics Corp., 212-33 
Ave., Queens Village 28, N. Y. 

Edison, Inc., Thomas A., Instrument Div., 
Dept. 53, West Orange, Ns J 

Electrical Products Corp., 1100 N. Main, 
Los Angeles 12, Calif 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J 

Filtors. Inc., 30 Sagamore Hill Dr., Port 
Washington, L. I., N. Y¥. 

Time Star Co., Plants Place, Pilantsville 
onn 

G-V Controls Inc., 8 Hollywood Plaza, 
East Orange, N. J 

General Electric Co., Apparatus Sales 
Div., Schenectady 5. N. Y¥ 

Guardiar Electric 1627-C W. Walnut 
Chicago 12. Ill 

Haydon Co.. A. W., 234 N. Elm, Water- 
bury 20, Conn 

Haydon Mfg. Co., Inc., 2536 Elm, Tor- 
rington, Conn 

Heinemann Electric Co., 99 Plum. Tren- 
ton 2, N. J. (Time delay) 

Kellogg Switchboard and Supply Co., 79 


Jamaica 


Monroe, Chicago 8, Ill. (Magnetic 
mpulse) 
Kurman Electric Co Ine 35-18 37th, 


Lan Island City, N. ¥ 
Leach Relay Co., 5915 Avalon Blvd., Los 
Angeles 3. Calif 


Magnecraft Elect ( 2 W. Grar 





Mer 120 Belmont Ave cl 
Mullenbach Electrical Manufacturing Co 
2300 E. 27th, Los Angeles 58, Calif 
Phillips Control Corp., A Sub. of Thor 
Corp., 59 W. Washington. Joliet. Ill 
Potter & Brumfield Mfg. Co., Inc., Sub 
of American Machine & Foundry Co.. 

Princeton, Ind 

Price Electric Corp., Church & 2nd, Fred 
erick, Md 

R-B-M Div., 
port, Ind 

Riverside Manufacturing and Electrica) 
Supply Co., 10227 Michigan Ave., Dear 
born, Mich 

Signal Engineering & Mfg Co 273 
Branchport Ave., Long Branch, N. J 


Square D Co., 4041 N. Richards, Milwau 
kee 12, Wis 


Essex Wire Corp., Logans 


Standard Electrical Products Co 2240 E, 
Third, Dayton, Ohio 

Sterling Engineering Co Ine Div. of 
American Machine & F iry Co., 54 


Mill, Laconia, N. H 
— Dunn, Inc., Lamb’s Rd., Pitman 
Ward Leonard Electric ¢ 600 South 
Vernon, N. Y¥ 
Westinghouse Electric Corp., Gateway Cen 
ter, Bldg. N 3. 401 Liberty Ave 
Pittsburgh 22, Pa 
Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave.. Newark 5. N. J 
Zenith Electric Co., 152 W. Walton, Chi 
cago 10, Tl 





REMOTE CONTROLS. See Push Button 


Stations: Relays and Contactors; 
Switches: Controls, Push-Pull 





RESINS, INSULATING. See Varnishes 


Compounds and Resins 


RESISTANCE ALLOYS 


Driver-Harris Co Harrisor N. 2 
Hoskir Mfg Co., 4445 Lawton Ave., 


Kanthal Corp., 3 Amelia Place, Stamford, 


RESISTANCE HEATING UNITS. See 


Heating Eler a I 
RESISTANCE LINE CORDS 
General Electric ¢ Construction Mate 
r Div Bridgeport 2, Cor 


RESISTANCE WIRE. See Wire, Resist 


RESISTORS, INSTRUMENT and RADIO 
Aerovox Corp., New Bedford, Mass 
Allen-Bradley Co 1316 S. Second, Mil 


vaukee 4, Wi 

Amperite ¢ Ir t Broadway New 
York 12. N. ¥ Bulb Type 

Arnhold Ceramics, In 1 E. 57th, New 
York 22, N. ¥ 

Carborundum C¢ Globar Div Niagara 
Falls, N. Y 

Clarostat Mfg. Co., In Dover, N. H 

Corning Glass Work Corning, N. Y 

Cutler-Hammer, Inc 1264 St. Paul Ave 
Milwaukee 1, Wis 

Dale Products In 1306 28th Ave., Colum 


bus, Nebraska 


Daven Co., 176 Central Ave Newark 4 


nw. J 

Erie Resistor Corp., Electronics Div., Erie 
Pa 

Hardwick, Hindle, Inc., 40 Hermon, New 
ark 5, N. J 

Mallory & Co., Inc., P. R., Indianapolis 
6. Ind 


Milwaukee Resistor Co., 706 W. Virginia 
Ave., Milwaukee 4, Wis. 








Ohmite Mfg. Co 3613 Howard, Skokie 
lil 

Radio Corp. of America, Tube Div., Har 
rison, N. J 

Sprague Electric Co., 307 Marshall, Nort 
Adams, Mass 

Square D Co., 4041 N. Richards, Milwau 
kee 12, Wis 

Stackpole Carbon Cx St. Marys, Pa 

Tru-Ohm Products, Div. of Model Engl 


neering & Mfg In 2800 N. Milwau 
kee Ave., Chicago 18, Il 

Victoreen Instrument C¢« 3800 Perkir 
Ave., Cleveland 14, Ohio 

Ward Leonard Electric C 600 South 


Mount Vernon, N. Y 
Weston Electrical Instrument Corp 61 
Frelinghuysen Ave., Newark 5, N. J 


RESISTORS, POWER CIRCUIT 


Allen-Bradley C« 1316 S. Second, Mi 
waukee 4, Wis 

Carborundum Co Globar Div Niagara 
Fall m. 

Cutler-Hammer, Ir 1264 St. Paul Ave 
Milwaukee 1, Wis 

Dale Products In 1306 28th Ave.. Colun 
bus, Nebraska 

Daven C¢ 176 Central Ave Newark 4 
N J 


Erie Re istor Corp., Electronics Div Erie 
Pa 


General Electric Co Appratus Sale Div 
Schenectady =. oe 

Hardwick, Hindle, Ir 10 Hermon, New 
ark 5, N. J 

Mallorvy & ¢ Ir Pr R Indianay 
6, Ind 

Milwaukee Resistor ¢ 


Ave.. Milwaukee 4 
Mullenbach Electrica 





2300 E. 27th. Los 

Ohmit Mri ‘ 61 
Tl 

Sprague Electric ¢ 07 Marsha Nortl 
Adams, Mass 

Tru-Ohtr Product Di of Mode } 
eerir & Mf ( Ir 800 N. M 
waukee Ave., Chicago 18. Tl 

Ward Leonard Electr ( 60 s 


Mount Vernon, N. Y¥ 
RESOLVERS. See Servomechanisms 


RHEOSTATS, INSTRUMENT and RADIO 


Allen-Bradley Co., 1316 S. Second, Mil 
waukee 4. Wis 

Amperite Co Ir 561 Broadwa N 
York 12, N. Y Bulb Type : 

Clarostat Mfg. Co., Inc.. Dover, N. H. 


Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1. Wis : 
DeJur-Amsco Corp 1% Northern B 


Long Island City 1, N. Y a 

Hardwick, Hindle, Inc., 40 Hermon, New 
ark 5, N. J 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 

Ohmite Mfg. Co., 3618 Howard, Skokie 
Til A 

Rex Rheostat Co., Baldwin, N. Y 

Tru-Ohm Products Div. of Model Engl 
neering & Mfg., Inc.. 2800 N. Milwau 
kee Ave., Chicago 18, Til 

Ward Leonard Electric Cé 600 S$ 
Mount Vernon, N. Y 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley Co., 1316 8S. Second Mil 
waukee 4. Wis : 

Clarostat Mfg. Co., In Dover. N. H 

Cutler-Hammer, Inc 1264 St. Paul Ave 
Milwaukee 1. Wis 

DeJur-Amsco Cory 45-01 Northern B 
Long Island City 1, N. Y¥ 

General Electri Co Apparatus Sales 
Div Schenectady 5. N. Y¥ ; 

Hardwick, Hindle, Inc., 40 Hermon, New 
ark 5. N. J : 

Mullenbach Electrical Manufacturing Co 

300 E. 27th. Los Angeles 58, Calif 

National Electric Controller (o., 7070 
Glenwood Ave Chica 6, Til 

Ohmite Mfg. Co., 3613 Howard, Skokie 
Til 

Rex Rheostat Co.. Baldwin, N. Y 

Superior Electric Co., 83 Laurel, Bristol 
Conn. (Light Dimming) 

Tru-Ohm Products Div. of Model Engi 
neering & Mfg., Inc.. 2800 N. Milwau 
kee Ave. Chieacn 18 TH 

Ward Leonard Electri ( 600 S 
Mount Vernon. N. Y¥ 

Westinghouse Electric Corp., Gateway Cen 
ter. Bldg. No. 3 401 Liberty Ave 
Pittsburgh 22, Pa 


RIGIDIZED METALS . 
(Ferrous, Non-Ferrous, Sheets & Strips) 

Rigidized Metals Corp., 7323 Ohio, Buf 
falo 2, N. ¥ 


RINGS, COLLECTOR 


Baker & Co., Inc., 113 Astor, Newark 5 
N. J. (Precious Metal) 

General Plate Div., Metals & Controls 
Corp 43 Forest, Attleboro, Mass 
(Precious Metal 

Graphite Metallizing Corp 1959 Nepper 
han Ave Yonkers 3, N. Y 

Improved Seamless Wire Co., Inc., 775 
Eddy, Providence 5, R. I 

Makepeace Co.. D. E.. Div. of Union Plate 
and Wire Co., Attleboro, Mass 

Ney Co., J. M., 371 Elm, Hartford 1 
Conn 

Nippert Electric Products Co., 
Mound, Columbus 23, Ohio 

P M Industries, Inc., 272 Fairfleld Ave., 
Stamford, Conn. 
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Toledo Commutator Co., 8. Chestnut, 
Owosso, Mich. 
Triple ‘‘M’’ Electronents Div., Midwest 


Molding & Mfg. Co.. 4630 W. Fullerton 
Ave., Chicago 39, Tl. 
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NEY’S small parts play a BIG part 


in precision instruments 


Genisco Accelerometers are 
used in the guidance systems 
of missiles now in large-scale production. They are rugged, 
potentiometer-type instruments chosen for their reliability 
and precise performance. For the double-contact wiper of 
the potentiometer, Genisco selected Ney’s Precious Metal 
Alloy Paliney #7* because it provides the important advan- 
tages of holding noise at a minimum, excellent linearity, (inc 
long life and satisfactory performance in temperatures from eee 
65° F. to +200° F. 











improve the characteristics and prolong the life of your precision instruments. 


Specialists in Precious Meta! Metallurgy Since 1812 


*Registered Trade Mark 





eyeleting 


COPACO : 
ebeithical inuballing papers 


Meets all Class A requirements 
Dielectric strength 300 volts per mil 
Tensile strength 13,000 Ibs./sq. in. 
Density: 1.30-1.35 Representatives everywhere 
Thicknesses from .005 to .030” 
100% rag stock paper 

No sizing or fillers used 


“Glazed roll” finish — others available 
Can be combined with other materials 


Model NR 
Bench Type (illustrated) 


Stroke 2%”. Depth of throat (end 
ram to frame) 734’. Adjustable 
horn provides ample space for 
special feeds, fixtures and index- 
ing mechanisms. 


Model XNR same as above for 
hand-feed staking operations, 11/2 
& 2 ton capacity. 








Available in rolls, sheets or coils 












Write for literature and free sample 


COTTRELL PAPER COMPANY, 


88 Purchase St., Fall River, Mass. SPECIAL 
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The Ney Precious Metal Contact 
dicated by arrow) is an im- 
this Genisco Ac- 


Ney Precious Metal Alloys have high resistance to tarnish, are unaffected by most ind 
trial corrosive atmospheres, and have ideal electrical characteristics. These precious metal alloys, 
developed by Ney especially for precision instruments, have been fabricated into slip rings, 
wipers, contacts, brushes, commutator segments and similar components. Call the Ney Engineer- 
ing Department for the selection and design of the right Ney Precious Metal Alloy which will 


THE J. M. NEY COMPANY @ 371 ELM ST., HARTFORD 1, CONNECTICUT 


EDWARD SEGAL EYELET ATTACHING MACHINERY 
HOPPERS AND FEEDING DEVICES 



























i1us- 


6NYSSA 







AUTOMATIC 


problem! Siam ML a le 


MACHINERY 






Whatever the size and the 
materials there’s an Edward 
Segal precision-built ma- 
chine to do a cost reducing, 
time saving job on your 
eyeleting assembly . . . For 
single or multiple settings. 
Interchangeable raceways, 
rams and tool holders give 
these machines amazing 
versatility. In constant use 
in hundreds of plants in 
all fields. 


Submit your specs to us 
for analysis without obli- 
gation, and write for our 
interesting booklet loaded 
with eyelet setting data — 
Bulletin M-63. 


EDWARD SEGAL « 72 SPRING STREET ¢ NEW YORK 12, N. Y. 



















KINGSLEY Wire Marking 


eliminates costly color coding 


With a Kingsley Machine you can permanently 
mark each wire or piece of plastic tubing with 
its own individual circuit number and reduce 
inventories of color coded wire to a single, less 
costly, plain color. 


For over 12 years the Kingsley wire marking 
process has been saving production time, and 
money for leading aircraft and electrical manu- 
facturers. Over 90% of all wire marking today 
is done on Kingsley Machines using Kingsley 
Type and Kingsley Marking Foil...a com- 
pletely integrated process. 


Kingsley Wire Marking will speed up produc- 
tion time, simplify your assembly methods and 
reduce your customer service problems. Write 
us for complete information. We will be glad 
to mark samples of your wire or tubing and 
make recommendations at no cost or obligation. 
STAMPING 


KINGSLEY wactine'co. 


850 CAHUENGA, HOLLYWOOD 38, CALIF. 


RINGS, RETAINER and SNAP 


Associated Spring Corp., Bristol, Conn 
Garrett Co., Inc., George K., Philadelphia 


34, Pa 
National Lock | Washer Co., 40 
Newark 5 J 
U. 8. Gasket Co., Camden 1 
Waldes Kohinoor, Inc., 47-16 
x 


Long Island City 1, N 


Hermon 


N. J 
Austel PI 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 
Jackson Blvd., Bellwood, Ill. 
Milfora Rivet & Machine Co., 

Conn. 


9609 W. 
Milford, 


RIVETS. See Fasteners. . 


ROLLER BEARINGS. See Bearings, Ball 
and Roller. 


RUBBER and RUBBER PRODUCTS 

Acadia Synthetic Products, Div. 
Felt Works, 4021-4139 W. 
Chicago 23, Ill. (Silicone) 

Asbestos Textile Div., Ray estos-Manhat- 
tan, Inc., Manheim, Pa 

Automotive Rubber Co., 12576 Beech Rd. 
at P.M.3.R., Detroit 39, Mich 

Chicago Rawhide Mfg. Co., 1301 Elston 
Ave., Chicago 22, Ill. (Silicone) 

Dow Corning Corp., Dept. 4502, Mid 
land, Mich. (Silicone) 

Garlock Packing Co., Palmyra, N. Y 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

General Tire & Rubber Co., 

Wabash, Ind 


Western 
Ogden Ave., 


Industrial 
Products Div., 

Goshen Rubber Co., Inc., P.O 
Goshen, Ind. 

Lord Manufacturing Co., Erie, Pa 
Minnesota Rubber & Guasket Cv., 3630 
Wooddale Ave., Minneapolis 16, Minn 
Roth Rubber Co., 1856 8. 54th Ave., Chi- 

cago 50. Tl 
Seamless Rubber Co., The, 
Conn, 
U. 8S. Rubber Co 
New York 20, N. Y 
Van Cleef Bros., Inc., 
Ave., Chicago 19, Il. 
Williams-Bowman Rubber Co., 1945 S 
54th Ave., Cicero 50, Ill, 


Box 517. 


New Haven 3 
RockefeMer Center, 


7800 Woodlawn 


SAWS, COMMUTATOR. See Commutator 
Saws and Slotters. 


SCRAPER RINGS. See Rings, 


Retainer 
& Snap. 


SCREW DRIVERS, 
Cools, Portable 


PORTABLE. See 


SCREW-DRIVING MACHINES 

Detroit Power Screwdriver Co., 2817 W. 
Fort, Detroit 16, Mich 

Ingersoll-Rand Co., Phillipsburg, N. J 


SCREW MACHINE PRODUCTS. See also 
Fibre; Plastics 

Allmetal Screw Products Co. “A 821 
Stewart Ave., Garden City, 'N. Y. 

Aluminum Co. of America, 2090- B Alcoa 
Bidg., Pittsburgh 19, Pa 

Blake & Johnson, Waterville 48, Conn 

Chase Brass & Copper Co., Waterbury 20, 

Appliance Mfg. Co., 


Conn. 
Master Bridge & 
Ontario, Racine, Wis. 

Milford Rivet & Machine Co., Milford, 


Conn 
National Acme Co., 131st, Cleve- 


land 8, Ohio 


176 E. 


SCREWS. See Fasteners 


SEALING COMPOUNDS. See 
Insulating & Sealing; 
pounds. 


Cements, 
Waxes and Com- 


SEALS and TERMINALS, HERMETIC 


American 
Tenn 
Constantin & Co., L. u, 
lin Ave., Ladi, N. J 
Electrical Industries Div of 
Electronic Corp., 44 

Newark 4, N. J. 
Fusite Corp., 6028 Fernview Ave., Cin- 
cinnati 13, Ohio 
General Ceramics Corp., Keasbey, N. J. 
General Electrie Co., Apparatus Sales 
Div., Schenectady 5, N. Y. (Glass Bush 


ings) 

Kearfott Co., Inc., 1878 Main Ave., Clif- 
ton, N. J 

Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 

Torwico Electronics, Inc., 965 Frelinghuy- 
sen Ave., Newark 5, N. J. 


Lava Corp Chattanooga 5 


Rt. 46 & Frank 


Amperex 
Summer Ave., 


SEALS, MECHANICAL (Rotary Shaft) 
Crane Packing Co., 1824 
Chicago 13, Ml 
Garlock Packing Co., 


Cuyler Ave 
Palmyra, N. Y. 


SEALS, OIL and GREASE 


Chicago Rawhide Mfg. Co., 1301 
Ave., Chicago 22, Ill 

Garlock Packing Co., Palmyra, N. Y 

Gits Bros. Mfg. Co., 1840 8. Kilbourne 
Ave., Chicago 23, Ill. 

Syntron Co., Homer City, Pa. 

U. 8. Gasket Co., Camden 1, N. J. 


Elston 


SELENIUM RECTIFIERS. See Rectifiers 
Metallic. 


SEMI-CONDUCTORS 
tors, Ete.) 

Automatic Temperature Control Co., 5%34 
Pulaski Ave., Philadelphia 44, Pe. 


(Diodes. Transis- 


General Electric Co., 
Div., 1 River Rd., Schenectady 5, 

General Electric Co., Electronics Div., 
Electronics Park, Syracuse 1, N. Y. 

International Rectifier es 1521 E 
Grand Ave., El Segundo, Calif. 

Radio Receptor Co., Inc., Semi-Conductor 
Div., 251 W. 19:, New York 11, N. Y 

Raytheon Manufacturing Co., Dept. 6120 
EM, Waltham 54, Mass. 

Westinghouse Electric Corp., Electronic 
Tube Div., Box 284, Elmira, N. Y. 


Apparatus Sales 


SERVOMECHANISMS (Controls, Syn- 
ehrons, etc.) Also see Motors. 

Automatic Temperature Control Co., Inc 
5234 Pulaski Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 20, Conn. 

Clifton Precision Products Co., Inc., Clif 
ton Heights, Pa. 

Diehl Mfg. Co., 
Somerville, N. J. 

Doelcam Div of Minneapolis-Honeywel 
Regulator Co., Soldiers Field Rd., Bos 
ton 35, Mass 

Electric Regulator Corp., Dept. 
walk, Conn 

Ford Instrument Co 31-10 Thompson 
Ave., Long Island City. N. 

Kearfott Co., Inc., 1378 Main Ave., Clif 
ton, N 

Oster 
Wis 

Servo Corp. of America, New Hyde Park 
N. Y 


500 Franklin Ave 
N. ¥ 


1192 Finderne Ave. 


L, Nor 


Manufacturing Co., John, Racine 


Servomechanisms, Inc., 
Garden City, L 

Transicoil Corp 
Quarryball Road, 


SHAFTS, FLEXIBLE 
U. 8S. Gasket Co., Camden 1, 


Germantown Pike « 
Fairview Village, Pa 


N. J 
SHEAVES. See Drives, Belt. 


SHEET METAL FABRICATORS 


Alden Products @o., 4125 N. Main, 
ton 64, Mass. 

Artisan Metal Works Co., 11420 Madison 
Ave., Cleveland, Ohio 

Cox Co., H. F., 601 Ottawa Ave., N.W., 
Grand Rapids 2, Mich. 

Geuder, Paeschke & Frey Co., 1525 W 
St. Paul Ave., Milwaukee 1, W 

Hoffman Engineering Corp., Dept. 
Anoka, Minn. (Terminal and Pull Boxes) 

Hudson Tool & Die Co., Inc., 118-122 S 
14th, Newark 7, N. J. 

Industrial Equipment Co., 
Minster, Ohio 

Industrial Systems Co., Matawan, N. J 

Kirk & Blum Manufacturing Co., 3122 
Forrer, Cincinnati 9, Ohio 

Overly-Hautz Co.. 11500 Madison Ave 
Cleveland 2. Ohio 


Brock 


210 Indiana 


SHEETS, ELECTRICAL. See Steel, Elec 
trical 


SHIELDING, ELECTRONIC 
Bistal Textile Corp., 649 E. First, Roselle 
J. (Knitted Metallic Strips, Gaskets 
an ) 


SHOCK ABSORBERS, AIR-OIL 


Cleveland Pneumatic Tool Co., Dept 
H-104, 3781 E. 77th, Cleveland 5, Ohio 


SIGNAL DEVICES 

Crouse-Hinds Co., Syracuse 1, N. Y 

Pyle-National Co., 1388 N. Kostner Ave 
Chicago 51, Ml 

Signal Engineering & Mfg. Co., 273 
Branehport Ave., Long Branch, N 


SIGNAL 
Lights, 


LIGHT 
Pilot and 


ASSEMBLIES See 
Indicator 


SILICONES 


Continental- Diamond 
13, Del 

Dow Corning Corp Dept 4502 Mid 
land, Mich. 

Garlock Packing Co., Palmyra, N. Y. 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 

Insulation and Wires, Inc., 3435 Chouteat 
Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill 

Natvar Corp., 207 Randolph Ave., Wood 
bridge, N. J. 

Taylor Fibre Co., 


Fibre Co., Newark 


Norristown, Ps. 


SILVER and SILVER ALLOYS. See also 
Contacts and Contact Points 
For Solder, see Brazing Alloys, Silver. 


ater & Co., Inc., 113 Astor, Newark 5 
& S., 318 Washington, Mt. 
North Chi- 
Metals and Control 


Attleboro, Mass. 
1059 Nepper- 


Brainin Co., 
Vernon, N 

Fansteel nisteilorsicel Corp., 
cago, Ill. 
General Plate Div., 
Corp., 43 Forest 
Graphite Metallizing Corp., 
han Ave., Yonkers 3, N. 
Handy & Harman, 82 Fulton, New York 
38, N 

Makepeace Co D. E 
and Wire Co., Attleboro, Mass 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Ney Co., J. M., 371 Elm, Hartford 1. 
Conn. 


SLEEVE BEARINGS. See Bearings and 
Bushings 


SLEEVING and TAPE, ASBESTOS 


Garlock Packing Co., Palmyra, N. Y 
Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louls 3, Mo. 


Div. of Union Plate 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 253 
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BETTER FINISHED PRODUCT 


As a permanent electrical insulator, there are many 
advantages in using Universal Porcelain. Simple or 
complex in design, large run or small, Universal 
Insulators are made to your exact specifications. 
Dimensions are accurate, body density is uniform. 
What's more, Universal Porcelain will not deteriorate 
from hot arcing, thermal shock, temperature changes, 
moisture, fumes and chemicals. And for the service 
life of your product these characteristics remain un- 
changed. A Universal engineer will be glad to work 
with you. 


me UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 


SANDUSKY, OHIO 






ee 


when it’s time F OR AC TION 
GET IT... 





by bell 


buzzer 
or light 


TALL 






Wherever schedules must be maintained, protect 
your operations against error, delay or omission 
of vital time signals. Be sure, with the precision- 
engineered dependability of ZENITH PROGRAM 
TIMERS. Once set, they don’t forget. 


Operate your time signals automatically . 

at any 5 minute period of each 24 hours—21 
minute periods—with the Zenith Duplex model. 
Thousands of Zenith units are faithfully serving 
in: factories, chemical and processing plants, 
schools, hotels, institutions, airports, rnilroads, 
watchmen reporting systems. Zenith can give 
you the same dependable service. 


See Classified Telephone Directory for Local Representatives . . . or write 


ZENITH ELECTRIC Co. 


152 West Walton Street Chicago 10, Illinois 
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These Are Famous NTF VENT Se 





Wea sie aa 





Wound Resistors by 
aN 


@ Accuracies to .05% e@ All temperature coefficients 
e All types of mountings @ Manufactured to famous 
DAVEN standards of precision @ Excellent deliveries 


> Electronic 

Specialists for 
More Than a 
Generation 


Write for Catalog Data 
176 Central Ave. 
“DAVEN= 
Newark 4, N. J. 


VISIT DAVEN AT THE I.R.E. SHOW—543 & 545 Components Avenue 





VAPOR-PROOF IRONS 


Sealed elements impervious to flux and other vapors. 
Field-proved longer life, greater efficiency. Heat radiat- 
ing fins. 125 watts—%" tip... 225 watts—%” tip. 


THERMOSTATIC KA 
HEAT CONTROL Bernat 


@ Keeps any iron at right tem- 
perature. 








@ Removes oxide with twist 

of wrist. 
@ Increases operator's efficiency. 
@ Protects against fires and burns. 
@ Assures longer service life 
for irons. 
Cuts operating costs. 


SOLDER POTS 


A range of sizes and shapes for 
every requirement of production 
soldering. Long-lasting, replace- 
able elements. Superior Drake 
quality throughout. Detachaple 
cords and plugs. 



















Coming Soon—Thermostatic Controlled Solder Dip Pots for Printed Circuits 
Write today for catalog 


DRAKE ELECTRIC WORKS, INC. ciicsco is iisois 









Washington Blvd., Chicago 6, Ill 
ke <6 Box 60, New York 16, 
Mitchell-Rand Insulation Co., 51 Murray, 
New York 7, N. Y¥. 
Khaybestos-Manhattan, Inc., Asbestos Tex- 
tile Div., Manheim, Pa 


| ‘Wastin Manufacturers Corp., 565 W. 










| 
SLEEVING SATURATED. See Tubing & 
| Sleeving, Braided Fabric. 






SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J 


SLIP RINGS. See Rings, Collector. 


ACTUAL SIZE | SLOT INSULATION. See Fabric, Insulat- 
ing; Mica, Paper, Insulating; Tubing & 
Sleeving, Braided Fabric. 


SU B-MINIATURE SLOTTERS, MICA. See Commutator Saws 
and Slotters 
R SOCKETS and ADAPTERS, RADIO. See 
| UNIMAX SWITCH Plugs and Receptacles 


| SOCKETS and RECEPTACLES, LAMP 


Automatic Electric Sales Corp., 1033 W 
| Van Buren, Chicago 7, Il. 

















f e- Dialight Corp., 42-60 Stewart Ave., Brook- 
lyn 37, N. Y. 
| or easy wiring Drake Manufacturing Co., 1711 W. Hub- 
| ; imi ; bard, Chicago 22, Ill 
in miniaturized apparatus. General Electric Co., Construction Mate 
| . rials Div., Bridgeport 2. Conn 
e Sturdy, standard flat terminals are Joy Manufacturing Co., Henry W. Oliver 
; . 7 Sg Bldg., Pittsburgh 22, Pa 
widely spaced for ra sid wiring Pass & Seymour, Inc., Solvay Station, 
P I I o Syracuse 9, N ot , 
> , ory Riverside Manufacturing and _ Electrica 
| and Casy soldering. Supply Co., 10227 Michigan Ave., Dear 





“acme Cate {2900 w 2 Wwe if born, Mich. 
Case Size 25/ 32” x 23/64” x l/ ‘ U. S. Gasket Co., Camden 1, N. J 
Long life. SOCKETS, FLUORESCENT. See Fluores 





cent Lamp Auriliaries. 





In plain or leaf-actuator styles 


: ‘ SOCKETS, VA TUBE 
Rated 5 amps. at 125/250 volts — . eee Te 


American Phenolic Corp., 1830 8S. 54th 










' al ? ) +) . SPT’ Ave., Chicago 50, Il 
a-C, OF < amy ms at a volts d ~) ; DT. Mycalex Corp. of America. 116 Clifton 
. 3 f ) f Blvd., Clifton, N. J 
y rile jor data wEeT U. 8S. Gasket Co., Camden 1, N. J 








SOCKET SCREW KEYS and 


UNIMAX ee 
Bristol Co.. Waterbury 20, Conn 
































DIVISION OF THE W. L. MAXSON CORPORATION nn Ceneee Sane Nas Se 
460 WEST 34th ST. NEW YORK 1, N. Y. SOCKET SCREWS. See Fasteners 











SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, ete.) 
Chase Brass & Copper Co., Waterbury 20 
Conr 
Essex Wire Corp., Fort Wayne 6, Ind 






























































General Electri Cc Chemical Di 
Plastics Ave Pittsfield. Mass 
Handy & Harman, 82 Fulton, New York 
. s, 2 
) Ir latior 








and Wires, I 1534 Swinney 








ler Co., 4209 Wrightw od Ave 











National Lead Co 111 sroadway New 











SOLDERING EQUIPMENT 
(Irons, Machines, etc.) 




















Drake Electric Works. I: 656 Lir 
Ave Chicag l 1) 

Genera Electr ce Apparatus Sales 
Div Schenectady 5, N. Y 

Tdeal Industries, Inc., 1008 Park Ave 











Sycamore, Ill 
Vulean Electric Co., Danvers 2, Mass 




















SOLDERLESS CONNECTORS. See Con 









































r Wires and Ca 

Zophar Waxes, resins and compounds SOLDER PRE-FORMS. Also see Brazing 

to impregnate, dip, seal, embed, or pot Alpha Metals, Inc., 64 Water, Jersey City 
iN. J 











electronic and electrical equipment or 
components of all types, radio, tele- 
vision, etc. 


| 
| 
| 
| 
| 
| 
\ 
\ 
| 
Cold flows from 100°F. to 285°F. plain 
\ 
| 
| 
\ 
| 
| 
| 
| 
| 
| 


Handy 82 Fulton, New York 








4209 Wrightwood Ave 






















SOLDER, SELF-FLUXING 


























For Silver Solders, See Brazing Alloys 
°° Alpha Metals, Ir 64 Waters, Jersey City 

or fungicidal. Xd 
Federated Meta Div American Smelting 











Co 120 Broadway New 





Special waxes non-cracking at —76°F. 




























: 4209 Wrightwood Ave 
. . i Chicago 39, I 
Let us help you with your engineering National Lead \Co., 111 Broadway, New 
problems. 
SOLENOIDS 
For immediate service contact: Allen-Bradley Co., 1316 8, Second, Mil- 











waukee 4, Wis 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7. Ill 

Automatic Switch Co., 393 Lakeside Ave., 
Orange, N. J. 

Cannon Electric Development Co., Dept 
oe 3209 Humboldt, Los Angeles 31. 
sa 

| Comar Electric Co., 3349 W. Addison 
Chicago 18. Tl 


SO Aol Re PLT ice se ek 
[1092 





L. E. Mayer, Sales Manager 
A. Saunders, Technical Director 
H. Saunders, Chemical Laboratories 

































Phone SOuth 8-0907 












































Detroit Coil Co., 2435 Hilton Rd., De- 


| | y sued | | 0 2 6t a S i ig = S t, Dermever Seren 3424 Milwaukee Ave., 


Chicago 41, Ill. 



















YEARS 
Q N 






ELECTRICAL 





Five Star Co., Plants Place, Plantaville 
Conn 

General Electric Co Apparatus Sales 
Div., Schenectady v. ° 

Guardian Electric, 162 
Chicago 12, Lil. 

Leach Relay Co., Div. of Leach Corp 
5915 Avalon Blvd., Los Angeles 3, Calif 

Leland, Inc G. H. 123 Webster, Daytor 
2, Ohio 

Master Appliance Mfg. Co., Bridge &@ 
Ontario, Racine, Wis ; 

National Acme Co., 176 E. 13l1st, Cleve- 
land 8, Ohio 

PSP Engineering Co., 8420 Otis, South 
Gate, Calif. 

Phillips Control Corp., Sub of ‘hor 
Corp., 59 W. Washington, Joliet, Ill. 
R-B-M Div., Essex Wire Corp., Logans- 

port, Ind. 

Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, Ill. 

Struthers-Dunn, Inc., Lamb's Rd., Pitman, 
N. J. 

West Coast Electrical Mfg. Corp., 233 W 
116th Place, AC Div. 105, Los Angele 
3, Calif. 

Westinghouse Electric Corp., Gateway Cer 
ter, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


SPEED INDICATORS. See Tachometer 








-C W. Walnut 





SPEED REDUCERS and DRIVES 
For Motorized Units, See Motors. 


Allis-Chalmers. Milwaukee 1. Wis 
Cone-Dr Gears Di Michigan T 
‘ 7171 E. MeNiche Ri, Detr 
Micl 
Dynamatic Div. of Eaton Mfg. Co., Ken 
osha. Wis 
Fairchild Engine and Airplane Corp 
Speed Control Div Wickliffe, Ohio 
Fereuson Machine & Tool €o., Inc., Roller 
Gear Di Pr. O. Box 191, St. Loui 
Mo 
General Electri Ce Apparat Sa 
Div Schenectady 5. N. Y 
Reeves Pullev Co., Columbus, Ind 
Winsmith I » 18 Eator Sprir 
N. ¥ 


SPRINGS, COIL and FLAT 


American Steel & Wire Div., U. 8. Steel 
Corp., Rockefeller Bldg., Cleveland 13 
Ohio 

Associated Spring Corp., Bristol, @onn. 

Barnes Ce., Wallace, Div Associated 
Spring Corp., Bristol, Conn. 

Barnes-Gibson-Raymond, Div. Associated 
Spring Corp., 40300 Plymouth Rd 
Plymouth, Mich. 

Blake & Johnson, Waterville 48, Conn 

Dudek & Bock Spring Mfg. Co., 2100 W 
Fulton, Chicago 12, Ill 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn 

Garrett Co., Inc., George K., Philadelphia 
34, Pa 

Gibson Co., William D., Div. Associated 
Spring Corp 1800 Clybourn Ave 
Chicago 14, Ill 

Gibson Electric Co., 8349 Frankstown Ave 
Pittsburgh 21, Pa 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Ill 

Ohio Div., Associated Spring Corp., 1712 
E. 1st. Dayton, Ohio 

Raymond Mfg. Co., Div. Associated Spring 
Corp., Corry, Pa. 








STAINLESS STEEL. See Steel, Commer 
cial Forms and Grades 


STAMPINGS, METAL 


Alden Products C¢ 1125 N. Main, Br 
ton &4. Mass 

Aluminum Good Manufactur ‘ 
Manitowoc Wis 

Barnes Co., Wallace, Div Associated 
Spring Corp., Bristol, Conn 

Barnes-Gibson-Raymond, Div. Associated 
Spring Corp 40300 Pymouth Rd 
Plymouth, Mich 

Chase Brass & Copper Co., Waterbury 20 
Conn 

Dayton Rogers Mfg. Co., Minneapolis 
Minn 

Dudek & Bock Spring Mfg. Co., 2100 W 
Fulton, Chicago 12, Ill 

Dunbar Bros. Co., Div. Associated Spring 
Corp Bristol, Conn. 

Erie Resistor Corp., Electronics Div 
Erie, Pa 

Federal Tool & Mfg. Co., 3608 Alabama 
Ave Minneapoli Mint 

Garrett Co., Inc., George K., Philadelphia 
34, Pa 

Geuder. Paeschke & Frey Co., 1525 W 
St. Paul Ave., Milwaukee 1, Wis 

Gibson Co., William D., Div. Associated 
Spring Corp 1800 Clybourn Ave 
Chicago 4, IIL 

Heyman Mfg. Co.. Kenilworth 1, N. J 

Hudson Tool & Die Co., Inc., 118-122 9 
14th, Newark 7, N. J 

Kirk and Blum Manufacturing Co., 3122 
Forrer, Cincinnati 9. Ohio 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Ill 

Malco Tool and Manufacturing Co., 4021 
W. Lake. Chicago 24, Ill 

Mohawk Mfg. Co., Middletown, Conn. 
(Threaded) 

Ohio Div. Associated Spring Corp., 1712 
East First, Dayton, Ohio 

Raymond Mfg. Co., Div. Associated Spring 
Corp., Corry, Pa. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17. N. Y. 

Shakeproof, Div. Illinois Tool Works, 
2501 Keeler Ave., Chicago 39, Ill 

United-Carr Fastener Corp., Cambridge 
42, Mass 

Wenco Mfg. Co.. 1136 West Hubbard, 
Chicago 22, Ill. 

Wrought Washer Mfg. Co., 2200 8. Bay. 
Milwaukee 7, Wis 





B roo vay a i} p N. p To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 253 
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© SIE te ADVANCED features of this 
2100 Series MULTIPOLE RELAY 


at Booth 793 - Airborne Ave. |.R.E. SHO 


KINGSBRIDGE ARMORY, NEW YORK CITY 
KINGSBRIDGE PALACE MARCH 21-24, 1955 


SPECIAL CONSTRUCTION AND ADVANCED DESIGN FEATURES PROVIDE LONG LIFE AND HIGHLY EFFICIENT OPERATION 


Designed to meet require- 
ments of military specifica- 
tions and Underwriters 
Laboratory standards 


PIN-TYPE HINGE 


FOR LONG LIFE “a 


See the latest in submini- 
ature relay development. 


CORP. Ap 
& j ee 





we apt i 


EGneang Transformers 
















Transformers, Saturable 
Reactors, Chokes, Special 
Windings and Electronic 

Devices. Milliwatts to 50 


KVA, single or polyphase in 


duno nl chiritaceaiists: Seas oke 


all frequencies. 





Complete design and engi- 
neering service. All modern 
techniques, encapsulation, 
casting, military and 


commercial construction. 





And, we’ve got one asset 
you'll find especially helpful: 
WE TRY HARDER! 


ELECTRAN MFG. CO. 


1901 CLYBOURN AVENUE + CHICAGO 14, ILLINOIS 
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CONTACTS PERMANENTLY 
MOLDED IN THERMOSETTING 
PLASTIC... Always perfect adjustment 


™)—~<— LARGE-SIZE CONTACTS IDEALLY 
SUITED FOR MOTOR STARTING 
AND LAMP LOADS 


« 
o£ CO RPA TT ON 
FREDERICK, MARYLAND 


RUSH WIRE STRIPPER 


one wire end at a time, at a production rate sometimes 


removes insulation from 


considerably higher than multiple-wire methods. The com- 
plete operation consists of inserting and withdrawing the 


wire—there are no levers or pedals to operate—and the 





stripping rate is limited only by the speed of the operator 


in inserting the wires, about 1500 ends per hour. 


Good for film-insulated wires AWG #29 and larger, the 
new stripper completely removes the insulation without 
gouging or nicking the wire. Length of strip up to 1”. When 
used on coils, the unit can strip to }..” of the coil. 

The actual stripping is done by low-cost stripping inserts 
which are easily resharpened and which, when finally worn 


out, are quickly replaced with new low-cost inserts. 


For complete information, send samples of your wires or 
coils to Rush Wire Stripper Div., The Eraser Co., Inc., 
1056 S. Clinton St., Syracuse 4, N. Y. 
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Here’s one “Cover-Up” 
you can’t lose on— 







iF 
ENGINE HOUSINGS 
Smoothly Die Cast 
from Lightweight Alloys 


As in the photograph above, Die Castings in smooth, light- 
weight alloys make ideal Housings, Shrouds and Covers for 
your Machines. In addition to providing eye-pleasing mer- 
chandisable covers, they provide, importantly for the manu- 
facturer, mounting bosses, lugs and cored holes. 


Power Products Corp., a major supplier of lightweight en- 
gines for power equipment such as: lawn mowers, chain 
saws, generators and pumps, looks to LITEMETAL for a 
dependable supply of shrouds for their engines. In addition 
to the great savings in weight afforded by die castings of 
aluminum and magnesium, important cost savings are 
effected through the virtual elimination of machining, finish- 
ing and assembling. If you have a “Cover-Up” or any other 
job that the use of lightweight die castings can fill, look with 
confidence to LITEMETAL DICAST for meeting your needs. 


Let’s Talk It Over... 
LITEMETAL DICAST, INC. is an organization of specialists — 
men thoroughly experienced in the casting and machining of 
magnesium and aluminum alloys. Our equipment includes big 
machines for big jobs — little machines for little jobs ... the 
right sizes and types of the most modern die casting equip- 
ment for producing parts from the size of a button to large 


cable spools. Complete facilities for secondary operations are 
also available. 


= p> Write today for literature and design information. 


Quick action on inquiries. 


LITEMETAL DICAST Inc. 


A DIVISION OF HAYES INDUSTRIES 
1935 WILDWOOD AVE. - JACKSON, MICHIGAN 


PLANT AND EXECUTIVE OFFICES 
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STAMPING, NON-METALLIC 


Continental-Diamond Fibre Co., Newark 
13, Del. 

Federal Tool & Mfg. Co., 3608 Alabama 
Ave., Minneapolis, Minn. 

ares Co., 2799 Lake, Melrose Park, 


ul. 
Stahlin Brothers Fibre Works, Inc., Dept 
E, Belding, Mich. 


STARTERS, FLUORESCENT. See Fluo 
rescent Lamp Auxiliaries. 


STARTERS, MOTOR. See Controllers. 
Motor; Push Button Stations 


STEATITE. See Ceramigs, 


STEEL—Commercial Forms and Grades 


Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and Strips (8) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (0) 
Tubing (T) 


(See also Steel, Electrical) 


Allegheny Ludlum Steel Corp., Henry W 
Oliver Bldg., Pittsburgh 22, Pa. (NS) 

American Steel & Wire Div., U. 8 
Steel Corp.. Rockefeller Bldg., Cleve- 
land 18, Ohio (SN) 

Barnes Co., Waliace, Div Associated 
Spring Corp., Bristol, Conn. (8-CO) 
(Spring) 

Cold Metal Products Co., Youngstown 1, 
Ohio (ACDNOS) 

Columbia-Geneva Steel. Div., U. 8. Steel 
Corp., San Francisco, Calif. 

Crucible Steel Co. of America, Henry W 
Oliver Bidg., Pittsburgh 30, Pa 
(ABCNS) 

National Tube Co., Pittsburgh, Pa 

Newport Steel Corp., Newport, Ky. 
(ADES) 

Ohio Seamless Tube Div. of Copperweld 
Steel Co., Shelby, Ohio (T) 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (T) 

Ryerson & Son, Inc., Joseph T., Chicago 
Ill. (ABCDENST) 

Tennessee Coal & Iron Div., U. 8S. Steel 
Corp.. Fairfield, Ala 

U. 8. Steel Corp., 525 William Penn P! 
Pittsburgh 30, Pa. (S-ACDN) (T-ACN) 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips 

Allegheny Ludlum Steel Corp., Henry W 
Oliver Building, Pittsburgh 22. Pa 

Newport Stee) Corp., Newport, Ky. 
(Silicone) 

U. S. Steel Corp 525 William Penn P! 
Pittsburgh 30, Pa 


STRAIN RELIEFS. See drips and 
Clamps, Strain Relief 


STRIPPERS, WIRE 


Artos Engineering Co., 2741 S. 28th, Mil 
waukee 46, Wis. 

Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, Il 

Wenco Mfg., 1136 West Hubbard, Chi 
cago 22, Ill. 

Wire Stripper Co., 1729 Eastham Ave 
East Cleveland 12, Ohio 


STRIPPING COMPOUNDS. See Cleaning 
Compounds, Metal 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products Inc., 2100 Pax 
ton, Harrisburg, Pa 


Alden Products Co., 4125 N. Main, Brock 
ton 64, Mass 

American Lava Corp Chattanooga 
Tenn 


Buchanan Electrical Products Corp., 225 
Rte. 22, Hillside, N. J. 

Burndy Engineering Co., Inc., Norwalk 
Conn 

Cambridge Thermionic Corp., 453 Concord 
Ave.. Cambridge 38, Mass 

Federal Telephone and Radio C« Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J 

Jones Div., Howard B., Cinch Mfg. Corp 
Chicago 24, [il 

Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J 

Riverside Manufacturing and _ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich 

Soreng Products Corp., 9551 Sereng Ave 
Schiller Park, Il 

Thomas & Betts Co., Inc., 28 Butler 
Elizabeth 1, N. J 

T™. S. Gasket Co., Camden 1, N. J 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap- Action) (B) 
Limit (Rotary Cam & 

Gear) (Ww) 
Magnetic (Cc) 
Mercury (TD? 
Pressure (E) 
Thermal (F) 
Time (GQ) 
Transfer (A) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack. Key and Lever (N) 
Panel (0) 


Push Button Snap 

(Toggle, Slide, Rotary (P) 
Remote Control (R) 
Selector (Rotary Tap) (gs) 


Through-Card (Snap) (T) 
Coaxial (U) 
Motor Speed Control (Vv) 


See also Circuit Breakers, Push Bui op 
Stations; Controllers, Motor; Relsys 
Timers 


Acro Manufacturing Co., Columbus 
Ohio (B) 

Adams & Westlake Co., Elkhart, Ind 

Allen-Bradley Co., 1316 8S. Second, } 
waukee 4, Wis. (ACEFJPR) 

Allied Control Co., Inc., 2 East End A 
New York 21, N. Y. (CDGHR) 

Allis-Chalmers, Milwaukee 1, Wis 

American General Thermostat Corp., 2064 
Bronx, New York 60, N. Y. 

American Relay & Controls Inc., Sub. of 
Ohmite Mfg. Co., 3649 Howard, Sk 
fll. (N) 

Automatic Electric Mfg. Co., 60 State 
Mankato, Minn. (GR) 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, Ill. (HLNR) 
Automatic Switch Co., 393 Lakeside Ave 

Orange, N. J. (CHR) 

Automatic Temperature Control Co., I 
5234 Pulaski Ave., Philadelphia 44, la 
(ADEGIRW) 

Bristol Co., Waterbury 20, Conn. (ADEF 
GIPRS) 

Capitol Machine Co., 36 Balmforth Ave 
Danbury, Conn. (NP) 

Clare & Co., C. P., 3101 W. Pratt Bl 
Chicago 45, Tl 

Clark Controller Co., 1146 EY 152nd 
Cleveland 10, Ohio (C) 


Comar Electric Co Mi9 W. Addisor 
Chicago 18, Til. (N) 
Control Products C« In 06A Su 


Harrison, N. J. (B) 

Cramer Co., Inc., R. W., Box 8, Center 
brook, Conn. (G) . 
Crouse-Hinds Co., Syracuse 1, N. Y 

(DPSV) 

Cutler-Hammer, Inc 1264 St Paul Ave 
Milwaukee 1, Wis. (EGLPW) 

Daven Co 176 Central Ave Newark 
N. J. (8) 

Durakool, Inc., Elkhart. Ind. (D) 

Eagle Signal Corp 202 20th, Moline 
Hl. (G 

Edison, Inc., Thomas A., Instrument Dts 
Dept. 53. West Orange, N 

Electro-Snap Switch and Mfg Co., 4224 
W. Lake, Chicago 24, Ill. (B) 

Fasco Industries, Inc 100 Augusta, Ro 
chester 2. N. Y. (EJO) ; 
Federal Telephone and Radio Co » Div. of 
International Telephone and _ Telegra 
Corp., 100 Kingsland Rd Clifton, N 
(NS) 
Fenwal, Inc., 112 Pleasant, Ashland Mass 
Ferrod Mfg. Co., A Sub. of Ferro Corp 

605 N. River, Batavia, Tl _(M) 

Furnas Electric Co., 1024 McKee, Batavia 
ll. (ABCEFLO) 

G v Controls Inc., 8 Hollywood Plaza 
East Orange. N. J. (FG) 

General Flectric Co., Apparatus Sales Div 
Schenectady 5, N. ¥ (ABCDEFGHIK 
MNOPRSTUV) ; 

Guardian Electric 32 a Wal 
Chicago 12, Ill. (CFG 

Haydon Mfg Co., Inc., 2536 Elm, Tor 
rington, Conn. (G) 

Heinemann Electric Co., 99 Plum. Tren 
ton. N. J. (0 aes he 
{etherington, Inc., Sharon ill, Ps I 

; Sranufacturing Co.. Henry W. Oliver 








} 


Joy 

Bldg., Pittsburgh 22, Pa. i 
Kellogg Switchboard and Supply Ca 

W. Monroe, Chicago 3, Ill. (S) (Cros 


bar) 
Knor Porcelain Co., Knorvitle 1, Tenn 
(ft 


ach Relay Co.. Div. of Leach Corp 

Leeo15 Avalon Bivd., Los Angeles 3 Calif 

Leland, Inc., G. H., 123 Webster, Dayton 
2. Ohio a 

Mallory & Co.. Inc., P. R., Indianapol!s 
6, Ind. (GNPS) 

Master Appliance Mfg. Co Bridge «& 
Ontario, Racine. Wis. (KP) a 

Mechanical Industries Production Co.. 2 
Ash. Akron 3. Ohio 

Mercoid Corp 4201 Belmont Ave « 
cago 41, Ill. (ABCDEF) 

Micro Switch Div., Minneapolis-Honeyw 
Regulator Co., Freeport 
(BDFLS) 

weltene’ Acme Co.. 176 E. 131st, Cleve 

d 8, Ohio (BP) 

ountte Mfg. Co., 3613 Howard, Skokie 
mM. (S) 

Pass & Seymour, Inc., Solvay Statior 
Syracuse 9, N. Y¥ 

Pyle-National Co., 1388 N. Kostner Ave 
Chicago 51, Til. (P) 

R-B-M Div., Essex Wire Corp., Logans 
port, Ind : 

Rhodes Inc.. M. H., Hartford, Conn. (G 

Riverside Manufacturing and Electrical 
Supply Co., 10227 Michigan Ave., Dear 
born, Mich. (PT) 

Robertshaw Thermostat Div.. Robertshaw 
Fulton Controls Co., Youngswood, Ps 
(FM) 

Soreng Products Corp., 9551 Soreng Ave 
Schiller Park. Til. (ABELPS) 

Spencer Thermostat Div. of Metals & 
Controls Corp., 103 Forest, Attlebor 
Mass. (EF) 

Square D Co., 4041 N. Richards, Milwau 
kee 12, Wis. (ABCEFLOPR) : 

Stackpole Carbon Co., St. Marys, Pa. (fT 

Struthers-Dunn, Inc., Lamb’s Rd, Pit 
man, N. J 

Switchcraft, Inc.. 1328 N. Halsted. Ct 
cago 22. Til. (N) 

Ther Electric & Machine Works, 11 
S. Jefferson, Chicago 6, Til. (8S) 

Torq Engineered Products, Inc., Bedfor 
Ohio (V) 

Unimax Switch, Div. W. L. Maxson Corr 
460 W. 34th, New York 1. N. Y. (DP 

United Electric Controls Co.. 93 Scho 
Watertown. Mass 


To communicate with ony manufacturer whose na 
in this issue use READER INQUIRY FACILITY, — a 
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SENSITIVE 


RELAYS 
that 


R-E-S-1-S-T 


mutirorm BENDER 


CUTTER 


Produces Without Special 
Tooling — Saves Die Costs 
Saves on Expensive Presses 


The illustration at the left shows a few 
pieces produced on our famous Multi- 
form Bender-Cutter. This efficient 
machine is useful in all lines of trade. 
Spring Plants, Radio and Electrical 
Equipment Mfrs. Complete with tool- 
ing for Bending Material up to Ye” 
at". 





HAND OPERATED 
MODEL 


NO BIGGER THAN A 
BOOK OF MATCHES 





Here are miniature sensitive relays—single or 
double-pole types—which fullfill the most rigid 
requirements of space, shock, temperature and 
vibration in both commercial and military ap- 
plications. The Series 1OO—105—106 relays are 
hermetically sealed and have a long service 
TEMPERATURE _ life expectancy. For full particulars write for 
Bulletin SR—2 










Engineering Air Operated 
. ; . IVE-IN-ONE-TOOL —-L Models Availabi 
representatives wae Models in This 2 an” FLAT a ROUND STOCK INTO 
in SS I G IOAN And Larger sizes ANY SHAPE. CUTS AND PUNCHES FLAT STOCK 
nat sia =NGINE NG & MFG RTH PITCHER ST. 
principal cities OC EWET RC J. A. RICHARDS CO. ME niz60 1S MICH. 


Safe Operating Temp. a high grade board for 
electrical insulation 
Possessing high tensile 
and dielectric Strength 
Used in a large variety 
of Punchings and other 
insulating applications. 


Specific Gravity—3.80 
70-72 

















Hardness Rockwell 





Absorption—0.0 


@ Thermal Shock 
Resistance—-Good 









Free test samples sent on request 


HEANY INDUSTRIAL CERAMIC CORP. 
NEW HAVEN 3. CONNECTICUT 






7 DENSITE 
rr I N D L E Virginia an extremely hard and 

| 

| 




















leading manufacturers 
of electrical equipment 


FOR ELECTRICAL he sestene the meee on. 
INSULATION pensive types of insulat- 


ing materials. 


TRANSFORMERS aie i a aemeetes 


Fibre Board haeeaabe 
For Standard application or built to your specs. Backed by over 15 years 






experience in designing and making transformers for some of the foremost | 


manufacturers. Consult us on your requirements be it 









for one or a thousand. 


PULP PRODUCTS DEPARTMENT 


AYR Raia ee 


230 Park Avenue, New York 17, N.Y 35 E. Wacker Drive, Chicago }, Il! 






HINDLE TRANSFORMER CO., INC. 
40 WOODS CHURCH RD., FLEMINGTON, N.J. 


MARCH 1955 

















SIDE INDICATOR 


MAXIMUM READABILITY 
SPECIAL BI-LEVEL SCALE 35° 
MINIMUM SIZE, WEIGHT 


Compare with Conventional 
42'' Round Meters — 


e Ys THE PANEL AREA .. . only = 
5.5 sq. inches compared 3.5" = 
with 16.4 sq. inches. ; -? 


SCALE LENGTH .. . 2.7 inches. 
LESS WEIGHT . . . only 10 ounces. 
© COMPARABLE ACCURACY . 


+2% of full scale deflection. 
and . . horizontal or vertical mounting . . . self- 
contained with front external zero adjuster 
. dustproof black plastic case with clear lucite cover. 


SEE THEM AT BOOTH 763, I.R.E. SHOW IN NEW YORK 


White FOR ENGINEERING DATA SHEETS ON: 


1%" Ruggedized Meters; 1° and 142” Panel Meters; 
1%" VU, DB and Illuminated Meters; Miniature Multi- 
testers and Side Indicators. 


international 


instruments, inc. 
P.O. Box 2954, New Haven 15, Conn. 


°o 





Engineers { 


eR | 
MERCURY PLUNGER RELAYS 













CARRIES UP TO 
60 AMPS. 


Motor Loads Up 
to 3 Hp. 


Send for 


BIS IE 


and 30-day 
test details 


EBERT ELECTRONICS CORP. 


212-33 JAMAICA AVE., QUEENS VILLAGE 28, N.Y. 


Ward Leonard Electric Co 600 South 
Mount Vernon, N. Y. (CGHOR) 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. (ABCDEFGHLOPS) 

Zenith Electric Co., 152 W. Walton, Chi- 
cago 10, Ill. (HR) 


SYNCHROS. See Servomechanisms 


TACHOMETERS 


Bristol Co., Waterbury 20, Conn. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill 

Reliance Electric & Engineering Co., 105 
Ivanhoe Rd., Cleveland 10, Ohio 

Sticht Co., Inc., Herman H., 27 Park P! 
New York 7, N. Y. 

Veeder-Root, Inc., Hartford 2, Conn 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J 


TAGS, TERMINAL 


National Band & Tag Co., Dept. 9-938, 
Newport, Ky 

Natvar Corp., 207 Randolph Ave., Wood 
bridge, N. J 


TANTALUM 


Fansteel Metallurgical Corp., N. Chicago 
fil 


Mallory & Co., Inc., P. R. Indianapolis 6 
Ind 


TAPE, ADHESIVE and COIL 
FASTENING 


Armstrong Cork Co., 7001 Ingersol, Lan 
caster, Pa 

Insulation and Wires, Inc., 3435 Chou 
teau Ave., St. Louis 3, Mo 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Il. 

Minnesota Mining & Mfg. Co., Electrical 
Products Div 900 Fauquier Ave., St 
Paul 6, Minr 

Mitchell-Rand Insulation Co., 51 Murray, 
New York 7, N. ¥ 

Permacel Tape Corp New Brunswick, 
N. J 

Polyken Products Dept. of The Kendall 
Co., 309 W. Jackson Blvd., Chicago 
6. 

Seamless Rubber Co., The, New Haver 

{ nn 

Van Cleef Bros Inc 7800 Woodlawn 
Ave.. Chicago 19, Tl 


TAPE, INSULATING. See Fabrics, In 
sulating: Sleeving and Tape, Asbestos; 


Tape, Friction and Splice: Tape and 
Sheeting 


TAPE, FRICTION and SPLICE 


Chase & Sons, Inc., Randolph, Mass 

Insulation and Wires, Inc 3435 Chou 
teau Ave.. St. Louis 3, Mo 

Insulation Manufacturers Corp., 585 W 
Washington Blvd Chicago 6. TI 
Irvington Div Minnesota Minir « 
Manufacturing (C« Argyle Terrace 
Irvington 11, N. J 

Johns-Manville, Box 0. New York 16 
_ = 


Minnesota Minir & Mfs ‘ Elec 
trical Products Di 0 Fauquier 
Ave St. Paul 6. Minr 

Mitchell-Rand Insulation C »1 Murray 
New York 7, N. ¥ 

Polyken Products Dept f The Kendall 
Co 309 W. Jackson Blvd Chicago 
¢ Ill 

Seamk Rubber ¢ The, New Haven 3 
Conr 

I Ss Rubber Co Rockefeller Center 
New York 20. N. ¥ 

Va Cleef Bros Ir TRO W llawn 
\ Chicago 19, Il 


TAPE. MICA. See Mica 


TAPE and SHEETING, SYNTHETIC 
RESIN 


Chase & Sons, Inc 


Randolph, Mass 


Continental-Diamond Fibre Co., Newart 
13. Del 

ju Pont de Nemours & (Ce Ine.) I 
*lastics Dept.. Wilmington 98. Del 

Insulation and Wires, Inc 3435 Chou 


teau Ave.. St. Louis 3, Mo 

Insulation Manufacturers Corp., 565 W 
Washington Blvd.. Ciieago 6. TI. 
Irvington Div., Minnesota Mining & 
Manufacturir cer ’ Ar le Terrace 
Irvington 11, N. J 

Natvar Corp., 207 Randolph Ave., Wood 
bridge. N. J 

New Jersey Wood Finishing Co., Electrica! 
Tnsulation Dent.. Woodbridge. N. J 

Polvken Products Dept. ef The Kendall 
Cc 0o W Jacksor Blvd., Chicago 
6, il 

Ravhestos-Manhattan Ine 
tile Div... Manhetm, Pa 

Seamless Rubber Co., The, New Haver 


Ashestos Tex 


( 
U. S. Gasket Co., Camden 1, N. J 


TAPE, MAGNETIC RECORDING 
See Magnetic Recorder Components 


TAPES, MEASURING 
Keuffel & Bsser Co., Hoboken, N. J 


TELEPHONES 


Crouse-Hinds Co., Syracuse 1, N. Y. 

Kellogg Switchboard and Supply Co., 79 
W. Monroe, Chicago 3, Il. 

National Pneumatic Co., Inc., and Holtzer 


Cabot Divs., 125 Amory, Boston 19, 
Mass 





TEMPERATURE CONTROLS 
See Controls, Pressure and Temperature; 


Relays ; Switches ; Thermometers: 
Thermostats 

TENSIOMETERS 

Dillon & Co., Inc . € 14628F Kes 


wick, Van Nuys, Calif 
Tensitron, In Harvard, Mass 


TERMINAL BLOCKS. See Strips 
TERMINALS. See Lugs and Terminals 


TESTING CHAMBERS. See Chambers, 
Test. 


TESTING INSTRUMENTS. See Instru 
ments. Also Tools, Portable. 


THERMAL SWITCHES. See Switches i 


THERMISTORS | 

Victory Engineering Corp., Springfield 
Rd., Union, N. J 

THERMOCOUPLES 

Assembly Products, Ine., Chesterland 14 
Ohio 

Baker & Co., Inc., 113 Astor, Newark 5 
N. J 

Bristol C« Waterbury 20, Conn 


General Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y. 

Hoskins Mfg. Co., 4445 Lawton Ave., De 
troit 8, Mich 

Rockbestos Products Corp., New Haven 4 
Com 

Thermo Electric Cc 109 Fifth, Saddle 
River Township, Rochelle Park Post 
Office, N. J 

Westinghouse Slectric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J 

Wheelco Instruments Div Barber-Colman 
Co., 1403 Rock, Rockford, Ill. 


THERMOMETERS 
Assembly Product Ine Chesterland 14 
Ohio 


Bristol Co., Waterbury 20, Conn. 

Edison, Inc., Thomas A. Instrument Div 
Dept. 53, West Orange, N. J. 

TAGliabue Instruments Div., Weston Elec 
trical Instruments Corp 614 Freling 
huysen Ave., Newark 5, N. J 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J 

Wheelco Instruments Div Barber-Colmar 
Co., 1403 Rock, Rockford, Il 





THERMOPLASTIC WIRE. See Wire ar 
Cable. Insulated 


THERMOSTATIC BIMETALS 


Baker & ¢ Inc l Astor, Newark 
N. 2 

Brainin ¢ c. 8 S Washington, Mt 
Vernon. N.Y 

Brist« or 1S Bristol! Rd Waterbury 
“Oo ‘ nn 

Chace ¢ Ww. M 1608 Beard Ave De- 
troit 9. Mict 

General Plate Div Metals and Controle 
Corp 1} Forest, Attlebor Ma 


THERMOSTATS 

Acro Manufacturing Co 
Ohio 

American General Thermostat Corp., 2064 
Bronx, New York 60, N. Y 

Barber-Colman Co., Dept. M, 1403 Rock 
Rockford, Ill 

Bristol Co., Waterbury 20, Conn. 


Columbus 16 







Edison, Inc Thomas A., Instrument Div 
Dept. 53 West Orange. N. J. 

Fenwa Ir 12 Pleasant land, Mass 

G-V_ Controls Inc., 8 Hollywood Plaza 
East Orange N. J 

General Elec tric Co., Apparatus Sales Div 
Schenectady 5 Y 


Mechanical Industries Products Co., 217 











Ash, Akron 3, Ohio 

Mercoid Cort 1201 Belmont Ave., Ct 
igo 41 

Rot AW tat Div Robertshaw 
Fulton Controls Ce Youngswood, Pa 

Spencer Thermostat Div Metals & Con 
tr Corp., 103 Forest, Attlebore, Mass 


Stevens Mfg. Co., In Mansfield, Ohio 
Still-Man Co., 429-33 E. 164th, New York 
56, N. ¥ 

Therm-O- Diss Inc., 127 Crouse, Mane- 
field. Ohio 

Torq Engineered Products, Inc., Bedford, 
Ohio 

United Electric Controls Co., 93 School 
Watertown, Mass 

Westinghouse Electric Corp., 180 Mercer 
St Meadville, Pa 

Wheelco Instruments Div Barber-Colmar 
Co., 1403 Rock, Rockford, Ill 








TIMERS, MOTOR 

Allen-Bradley Co., 1316 S. Second, Mi 
waukee 4, Wis 

Automatic Electric Mfg. Co., 60 State 
Mankato, Minn 

Automatic Temperature Control Co., Ine. 
5234 Pulaski Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 20, Conn 

Cramer Co., Inc., R. W., Box 8, Center 
brook, Conn 

Dimco-Gray Co., 210 E. Sixth, Dayton 2 
Ohio 

Eagle Signal Corp., 202 20th, Moline 1 
Ill. 

General Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y. 

Hansen Mfg. Co., Inc., Princeton 3, Ind 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 253 
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MANUFACTURING 








Here is the new Personal Drafting O 
Machine every engineer should own! A) ee 


SPEAKS UP ON... 



























Universal’s precision 


‘| DESK- TOPPER 


complete, portable, professional Drafting Ensemble 


e 
4 Easy to use in your home or office! Or take it with 
ile you for drawings in the field! Your own personal 
i drafting and layout machine . . . complete with fold- 
ay ing drawing board and carrying carton. Gives you 
. accuracy of : afte: ach: 
the speed and accuracy of full size drafting machines 
14 


at lower cost. See your drafting materials dealer or 
an write for folder. 


Made by the makers of the Universal BOARDMASTER 
. the world's finest drafting machine 
. the ultimate in drafting perfection ! 


SINCE 1901 


" UNIVERSAL 


DRAFTING MACHINE CORPORATION 
CLEVELAND 2, OHIO 






CONDUCTIVITY 
E Don’t drop that screw! / FLEXIBILITY 
ne / DURABILITY 








es 















role a . o & 
gold & with om Hd. szest0 i PHALO COM Scores High 
“ m Screw-holding Driver handle aS 
° = oo | I 
064 a , from =0 4 fi 
em 6 0 #4” a Electro-Voice, Inc. i 
. eS screws a Buchanan, Michigan, pioneer 
& se producers of electro-acoustic 
, 2 THE H.J.J.cO. @ products, have this to say about 
As * 5 “ the Phalo Com cables used in 
217 £ 268 Mar ow Drive Be famous Electro-Voice equip- 
e OAKLAND 5, CALIF. 3 — oe a advantages 
ot the 1alo cables we use on 
: Can nSRSEnmEceeunneeenennel? cnciaenaiiineas- ae 
oe inane excellent conductivity, flexibil- 
a ity and durability”. : 
. Throughout the wide field of 
si communications, Phalo cables 
ord, @® Q-Max provides a Ar 
Pe iad ete are very much in the current 
100 free covering, pene picture to stay’. Have you com- 
reer LS a CO pared Phalo cable qualities 
‘" RE with those of your present 
she -4aicc\ tae cables? W hy not make the 
k Does not appreciably test NOW ! \ ce 
- pe the “Q" of R-F Write PHALO for cable es PN 
ate ena samples — or the name of the ante io 
ne : al wers ee Ch Sant Phalo cable man nearest you. 
apply, dries quickly C ) p 
i fe eI omplete Phalo catalog on request. 
LOW [Oss MVHS aa fd | 
: amen Wm PHALO PLASTICS CORPORATION 
Div hilt ass a Ce ie n tinned surfaces. In Commercial & Foster Sts., Worcester, Massachusetts 
nt MARLBORO er a Cp a 3 Southern Plant: MONTICELLO, MISS. 
ray \G Insulated Wire and Cables — Cord Set Assemblies 
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STANDARD of QUALITY 


for Filtering... 
Coupling... 
By-Passing 


RMC Ceramic Capacitors are the proved answer 
to problems encountered in the design of standard 
and special purpose electronic equipment. They are 
your guarantee of quality and trouble-free operation. 
Available in temperature compensating as well as 
guaranteed minimum value types. 


Here’s Why... 


@ Small size saves valuable 
space ... makes better 
design possible. 


e Greater mechanical 
strength assures a more 
rugged assembly ... 
speeds up production. 


e Awide line of capacities 
from 2MMF to 30,000 
MMF provide design 
flexibility. 


@ 1000 working volt stand- 
ard...many types with 
working voltages up to 


6000 V.D.C. 


e Every DISCAP is 100% 
tested for capacity, 
leakage resistance and 
breakdown. 


Send for technical data and 
specifications on RMC DISCAPS 


RMC 
DISCAPS, 


+ the right 
way fo say 


CERAMIC 
CAPACITORS 


RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND 


Haydon Co., A. W., 
bury 20. Conn 
Haydon Mfg. Co., Inc., 2536 Elm, Tor 
rington, Conn. 

Industrial Timer Corp., 131 Ogden, New 
ark 4, N. J. 

Mercoid Corp., 4201 
cago 41, ILL. 

Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, Ill 

Square D Co., 4041 N. 
kee 12, Wis. 

Struthers-Dunn, Inc., 
man, N. J 

Ward Leonard Electric Co 600 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 

Zenith Electric Co., 152 W. Walton, Chi- 
cago 10, Ill. 


234 N. Elm, Water 


Belmont Ave., Chi 


Richards, Milwau- 
Lamb's Rd., Pit- 


South, 


TIME SWITCHES. See Switches 


TOOLS, PORTABLE 


Barber-Colman Co., Dept. M, 1403 Rock 
Rockford, Ill. (Hardness Testing) 

H. J. J. Co., 268 Marlow Dr., Oakland 
5, Cal. (Screw-holding drivers) 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis 

Scruggs Co., Loyd, 1022-32 N. Sixth, St 
Louis 1, Mo. 

= & Son, Inc., Joseph T., 
ll. 

Syntron Co., Homer City, Pa. 
Thomas & Betts Co., Inc., 28 Butler 
Elizabeth 1, N. J. (Terminal Tools) 
United States Steel Supply Div., United 
States Steel Corp., 208 S. La Salle 

Chicago 4, Ill 


Chicago, 


TRACING CLOTH, FILM and PAPER 


Bruning Co., Inc., Charles, 4700 Montrose 
Ave., Chicago 41, Ill 

Eastman Kodak Co., Rochester 4, N. Y 

Keuffel & Esser Co., Hoboken, N. J 


TRANSDUCERS, PRESSURE 


Automatic Temperature Control Co., Inc 
5234 Pulaski Ave., Philadelphia 44, Pa 

Servomechanisms, Inc., 500 Franklin Ave 
Garden City, L.1., N.Y 


TRANSFER SWITCHES. See Switches 


TRANSFORMER HOUSINGS. See Cabi 
nets, Sheet Metal. 


TRANSFORMERS, FLUORESCENT 
BALLAST. See Fluorescent Lamp Aux 
iliaries. 


TRANSFORMERS, 
CURRENT 


Electri Corp 
N. ¥ 
Allis-Chalmers, Milwaukee 1, Wis 
Chicago Standard Transformer Corp.. Div 
of Essex Wire, 3501 Addison, Chicago 
18, Ill 
Comar Electric Co., 3349 W. Addison, Chi- 
cago 18, Ill 
Dano Electric Co., 
Conn. 
EBlectran Mfg. Co., 1901 
Chicago 14, Ill 
Federal Telephone and Radio C« Div. of 
International Telephone and Telegraph 
Corp 100 Kingsland Rd., Clifton, N. J 
Freed Transformer Co., Inc., 1736 Weir 
field. Brooklyn (Ridgewood) 27, N. Y 
General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y 
General Transformer Co., 
Ave., Homewood, IIl. 
Keystone Products Co., 
City. N. J. 
Raytheon Mfg. Co., Equipment Sales Div. 
Dept. 6120-EM, Waltham 54, Mass 
Sola Electric Co., 4633 W. 16th, Chicago 
50, Til. 
Standard Transformer Co., Warren. Ohic 
Westinghouse Electric Corp Gateway 
Center Bldg., No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 
Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave.. Newark 5, N. J 


INSTRUMENT 


Water, Cuba 


93 Main, Winsted 


Clybourn Ave., 


18240 Harwood 


904-6 23rd, Union 


TRANSFORMERS, POWER CIRCUIT 


Electric Corp., 353 Water, Cuba 
me e. 
Allis-Chalmers, Milwaukee 1, Wis 

Chicagu Standard Transformer Corp.. Div 
of Essex Wire, 3501 Addisor Chicage 
18, Til 

Comar Electric Co., 3349 W. 
Chicago 18, Il 

Dano Electric Co., 
Conn. 

Dormeyer Industries, 3424 
Ave., Chicago 4, IIL 

Electran Mfg. Co., 1901 
Chicago 14, Ill 

Freed Transformer Co., Inc 1736 Weir- 
field. Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y 

General Transformer Co., 
Ave., Homewood, Ill. 

Hevi Duty Electric Co., 
Wisconsin 

Hindle Transformer Co., Inc., 40 Woods 
Church Rd., Flemington, N. J. 

Jeffries Transformer Div., Leach Corp.. 
1710 E. 57th, Los Angeles 58. Calif 
Keystone Products Co., 904-6 23rd, Union 

City, N. J 
Moloney Electric Co., 5390 Bircher Blvd., 
St. Louis 20, Mo 


Addison 
93 Main, Winsted, 
Milwaukee 


Clybourn Ave., 


18240 Harwood 


Milwaukee 1, 


Nothelfer Winding Laboratories. 111 Albe- 


marle Ave., Trenton 8, N. J 


Radio Corp. of America, Tube Div., Har 
rison, N. J. 
Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 
Sola Blectric Co., 4633 W. 16th Chicago 
50, Ill 

Standard Electrical Products Co., 2240 E 
Third, Dayton, Ohio 

Standard Transformer Co., Warren, Ohio 

Ther Electric & Machine Works, l1A 
S. Jefferson, Chicago 6, Ill. 

United Transformer Co., 150 Varick, New 
York 13, N. ¥ 

Wagner Electrical Corp., 
Ave., St. Louis 14, Mo 

Westinghouse  Electrir Corp Gateway 
Center, Bldg., No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


6454 Plymoutb 


TRANSFORMERS, RADIO CIRCUIT 


Acme Electric Corp., 353 Water, 
mw. 2 

Chicago Standard Transformer Corp. Di! 
of Essex Wire, 3501 Addison, Chicag« 
18, Ill 

Comar Electric Co 3349 W Addisor 
Chicago 18, Ill 

Dano Electric Co 93 
Conn 

Electran Mfg. Co., 1901 
Chicago 14, Ill 

Epco Products, Inc 2500 Atlantic Ave 
Brooklyn 7, N. ¥ 

Epsco In 126 Massachusetts Ave 

ton, Mass 

Federal Telephone and Radio Co., Di 
International Telephone and Telegray 
Corp 100 Kingsland Rd., Clifton, N. J 

Freed Transformer Co., Inc., 1736 Weir 
field. Brooklyn (Ridgewood) 27, N. Y 

General Transformer Co., 18240 Harwood 
Ave., Homewood, Ill. 

Hindle Transformer Co., Inc., 40 Woods 
Church Rd., Flemington, N. J. 

Keystone Products Co., 904-6 23rd, Union 
cay, M. 2 

Moloney Electric Co., 5390 Bircher Blvd 
St. Louis 20. Mo. 

Nothelfer Winding Laboratories, 111 Albe 
marle Ave Trenton 8, N. J 

Radio Corp. of America, Tube Div Har 
rison, N. J 

Sola Electric Co 4633 W. 16th, Chica 
50, Ill 

Standard Electrical Products Co., 
Third, Dayton, Ohio 

Torwico Electronics, Inc 965 
huysen Ave., Newark 5, N. J 

United Transformer Co., 150 Varick, New 
York 13, N. Y¥ 


Cuba 


Main Winsted 


Clybourn Ave 


2240 E 


Freling 


TRANSFORMERS, VARIABLE 
VOLTAGE 


Acme Electric orp Water, Cuba 
N. Y 

Comar Electric Co 3349 W 
Chicago 18, Ill 
Electran Mfg. Co., 1901 
Chicago 14, Ill 

Freed Transformer Co., Inc., 1736 Weir 
field, Brooklyn (Ridgewood) 27. N. Y 

Hevi Duty Electric Co Milwaukee 1 
Wisconsin 

Radio Corp. of America, Tube Div Har 
rison, N. J 

Raytheon Mfg. Co., Equipment Sales Div 
Dept. 6120-EM, Waltham 54. Mass 

Standard Electrical Products Co., 2240 E 
Third. Dayton. Ohio 
Superior FPlectric ¢ &3 
Conr 


TRANSISTORS. See 


TUBE PARTS (Electronic). See Electroni 
Tube Components 


Addison 


Clybourn Ave 


Laurel, Bristo 


Semi-Conductors 


TUBES, CATHODE RAY 


Du Mont Laboratories, Inc., Allen B., 740 
Bloomfield Ave., Clifton, N. J 

General Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y 

Radio Corp. of America, Tube Div Ha 
rison, N. J 

Waterman Products Co Ine 445-6 
Emerald, Philadelphia 25, Pa 


TUBES, ELECTRON (industrial) 

Amperite Co., Inc., 561 
York 12, N. Y¥ 

Du Mont Laboratoric Ir Allan B 
Bloomtield Ave Clifton, N. J 

Electrons, Inc 127 Sussex Ave., 
7, NZ 

Federal Telephone and Radio Co., Div 
of International Telephone and Telegrap 
Corp 100 Kingsland Rd., Clifton, N. J 

General Electric Co., Apparatus Sales Dis 
Schenectady 5, N. Y. 

Radio Corp. of America 
rison, N. J 

Raytheon Mfg. Co., Equipment Sales Div 
Dept. 6120-EM, Waltham 54, Mass 

Victoreen Instrument Co., 3800 Perkins 
Ave., Cleveland 14, Ohio 

Westinghouse Electric Corp., Gateway 
Center Bldg No. 3. 401 Liberty Ave 
Pittsburgh 22, Pa 


Broadway, New 


Newark 


Har- 


Tube Di 


TUBES, METALLIZED GLASS Se 


Glass, Technical 


TUBES, PHOTOELECTRIC. See 
electric Cells & Tubes. 


Photo 


TUBES, THERMOCOUPLE 


Bristol Co., Waterbury 20, Conn. 
Kanthal Corp., 3 Amelia Place, Stamford 
Conn. 


TUBING, ALUMINUM. 
See Aluminum. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 253 
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“Financial Security 


Is Based On Savings . 


ARTHUR B. HOMER 


President 


Bethlehem Steel Corporation 


and the purchase of U.S. Savings Bonds through the 


Payroll Savings Plan is one of the easiest ways for any 


individual to save for economic security.” 


If you agree with Mr. Homer that “. . . the Payroll Sav- 
ings Plan is one of the easiest ways to save for economic 
security. — 

If you believe with millions of other Americans that 


there is no safer investment than U.S. Savings Bonds— 


Why not take a really personal interest in your em- 
ployees and your Payroll Savings Plan? 
Pick up the phone, now, and ask the man in charge 
of your Payroll Savings Plan three questions: 
e How many of your employees are enrolled in 
the Payroll Savings Plan? 
e What is the percentage of employee participa- 


tion? 


e When did your company last conduct a person- 


to-person canvass? 


If less than 50% of your employees are enrolled in the 
Plan ... if you have not conducted a person-to-person 
canvass in the past two years (or if you do not have the 
Plan), act now! Telephone, wire or write to Savings 
Bonds Division, U.S. Treasury Department, Washing- 
ton. D. C. You will hear promptly from your State 
Director. U.S. Treasury Department who will be glad 
to help you conduct a person-to-person canvass that 
will put an application blank in the hands of every 
employee. That is all you have to do. Your employees 
will do the rest. They want to save for their economic 


security. 


The United States Government does not pay for this advertising. The Treasury Department 


thanks, for their patriotic donation, the Advertising Council and 
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Give your production 
a real hand...specify 


a Dipped, form-dipped, molded, 
extruded rubber parts, fabricated 
sponge parts. vast, complete 
facilities . new, advanced pro- 
duction methods these ARco 


guct sae ec - 
Services assure you rubber parts ( 
that will meet your “‘tightest‘’ pro- 
duction schedules. at SL 


Give your product the advantages 
of sound abatement, electrical’ and 
thermal insulation, corrosion and 
abrasion resistance withgrubber. 


Consult ARco engineers on rubber 


component requirements. No obli- 
gation. 


AUTOMOTIVE 
A ae kL 


Manufacturers * Designers * Engineers 
12576 BEECH RD. e DETROIT 39, MICH. 
ARco RUBBER PROCESSORS 


BRE Matti MC Mai mee Dc 


Valuable literature 
available—Write 
today! 


ANYTHING CAN BE COVERED WITH RUBBER BY. . . ARco 


WHEN 
YOU 
NEED 


a nut for blind assemblies or 


extra threaded depth, use one 
of these 2 WELD NUTS 


Gripco Countersunk 

Weld Nut 
Eliminate time-wasting retapping of 
nuts after welding. Exclusive counter- 
sunk nut bottom does away with foul- 
ing of nut threads by weld spatter. 
Available with or without Gripco lock- 
ing feature. 


Gripco Pilot-Projection 
Weld Nut 

Circular pilot designed for quick, easy 
positioning of nut over bolt hole for 
instant resistant welding. No jigs, no 
fumbling, no waste of time. Furnished 
with or without famous Gripco lock- 
ing feature. 


Gripco weld nuts are proud members of the Gripco 
Lock Nut family that has for 50 years provided posi- 
tive holding action for quicker fastening application at 
less cost. Also included in the Gripco line: Gripco Lock 
Nuts, New Gripco “‘Clinch” Nuts, Gripco Hi-Nuts in 
all standard sizes. For any fastening problem, look to 
Gripco first. Write for samples and full details. 


o 


sg orrastestat aoneamner pee mRNA aRRREN NS eR NR 


Coin comPaN 


“after 50 years still holding strong” 
310-K S. MICHIGAN AVE., CHICAGO 4, ILL. 
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TUBING, BRASS, BRONZE and COP- 
PER. See Brass, Bronze and Copper 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. 
See Laminated Metals. 


TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL ALLOY 


American Brass Co., Waterbury 20, Conn 

Chase Brass & Copper Co., Waterbury 20, 
Conn 

General Plate Div., Metals and Controls 
Corp 13 Forest, Attlebor Mas 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. . 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y 


TUBING, PAPER 


Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio 

Continental-Diamond Fibre Co., 
13, Del 

Paramount Paper Tube Corp., 612 Lafay 
tte, Ft. Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W 
Charleston, Chicago 47, Ill 

Stevet Product Ir 86 88 Mair E 
Orange a 


Newark 


TUBING, SILVER. See Silver and Silver 
Alloys. 


TUBING and SLEEVING, BRAIDED 
FABRIC. (Textile or Glass-Fibre treatec 
with lacquer, varnish or synthetic resin.) 


Sentley, Harris Mfg. Co., 1202 Barclay, 
Conshohocken, Pa 

Brand Dielectrics, Inc., 57 North, WIilll- 
mantic, Conn 

Continental-Diamond 
13, Del 

Corning Glass Works, Corning, N. Y 

Insulation and Wires, Inc., 3435 Chou 
teau Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill 

Irvington Div Minnesota Mining & Mar 
ifacturing Co., 9 Argyle Terrace, Irving- 
ton ll, N. J 

Libbey-Owens-Ford Glass Co., Fiber-Glase 
Div., 1224 Wayne Bldg., Toledo 3, Ohic 

Mitchell-Rand Insulation C« 1 Murra 
New York 7, N. ¥ 

Natvar Corp., 207 Randolph Ave., Wood 
bridge N. J 

Owens-Corning Fiberglas Corp., 598 
Madison Ave New York 22, N. Y. 

Thompson Fiber Glass Co., H. L., 1733 
Cordova, Los Angeles 7. Calif 

Varflex Corp 09 N. Jay, Rome, N. Y 

Westinghouse Electric Corp Gatewa) 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


Fibre Co., Newarh 


TUBING and SLEEVING, EXTRUDED 
PLASTIC 


Brand Dielectrics, Inc., 57 North, Willi 
mantic, Conn 

General Electric Co., Chemical Div., } 
Plastics Ave., Pittsfield, Mass 

Insulation and Wires, Inc., 3435 Chou 
teau Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp 565 W 
Washington Blvd., Chicago 6, Ill 

Irvington Div Minnesota Minir & Ma 
ifacturing Co., 9 Argyle Terrace, Irving- 
ton 11 N. J 

Mitchell-Rand Insulation Co »1 Murra 
New York 7, N. ¥ 

National Vulcanized Fibre Co., 
ton 99, Del 

Natvar Corp., 207 Randolph Ave., 
bridge, N. J 

New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J. 

Phalo Plastics Corp., Commercial & Fos 
ter, Worcester 8. Mass 

Polymer Corp. of Pennsylvania, 2120 Fair 
mount Ave Readir Pa 

Roga Brother SO27 N Montice 
Skokie Ill 

Varflex Cory 309 N. Ja Rome, N. Y 


Wilming 


Wood 


TUBING, STEEL. See Steel. Commercial 
Grades and Forms. 


TUNGSTEN. See also Contacts 


Fansteel Metallurgical Corp., N 
ag Il 

Mallory & Co Inc P. R 
€ Ind 


Indianapolis 


UNDERCUTTERS, 
Undercutters 


MICA. ‘See Mica 


VACUUM PUMPS. See Com rs & 
Pumps 


VACUUM TUBES. See Tubes 


Ray Tubes Electron 


VALVES, MOTORIZED or SOLENOID 
OPERATED 


Automatic Switch Co., 
Orange, N J 

Automatic Temperature Control Co., Inc 

9234 Pulaski Ave Philadelphia 44 

Pa 

Barber-Colmar Co., Dept. M. 1403 
Rock, Rockford, Ill 

Bristol Cx Waterbury 20, Conn 

General Electric Cs., Apparatus Sales 
Div., Schenectady 5, N. Y 

Gould Co., J. D 730 | 
Indianapolis 2 

Mercoid Corp 2 jelmont A cl 
¥ i, Z 


Cathode 


393 Lakeside Ave., 


Washingtor 


Soreng Products Corp., 9551 Soreng Ave 
Schiller Park, Ill 
Valcor Engineering Corp 
Kenilworth, N. J 
Valvair, 956 Beardsley Ave 

Ohio 
Westinghouse  Electri Corp. Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


Carnegie Ave 


Akron 1) 


Fabrics 


VARNISHED FABRICS See 
Insulating. 


VARNISHES, COMPOU 
RESINS, INSULATIN 

Acme Wire Co., 1255 I 
Haven 14, Conn 

Bakelite Co A Div of 
bide & Carbon Corp 300 
Ave New York 17, N. Y¥ 

Borthig Co., Inc George C., Box 115 
East Rutherford 6, N. J 

Brand Dielectrics, Inc., 57 North, Willi 
mantic, Conn 

Celanese Corp. of America, Dept. 105-K 
290 Ferry, Newark N. J 

Dow Corning Corp Dept 150° M 
land, Mich (Silicone) 

ju Pont de Nemours & Co., (In KB. I 
Finishes Dept., Wilmington 98, Del 

Durez Plastics & Chemicals, Inc 130 
Walck Road, North Tonawanda, N. Y 

General Electric Co., Chemical Div 
Plastics Ave. Pittsfield, Mass 

Insulation and Wires. Inc 3435 Chou 
teau Ave St. Louis 3, Mo 

Insulation Manufacturers Corp 565 W 
Washington Bivd Chicago 6, Ill 

Irvington Div., Minnesota Mining & Man- 
ufacturing Cc 9 Argyle Terrace, Irving 
ton 11, N. J 

Mica Insulator Co., Schenectady 1, N. Y 

Minnesota Mining & Mfg. Co., Electri 
cal Products Div., 900 Fauquier Ave 
St. Paul 6, Minn 

Mitchell-Rand Insulation C« 
New York 7, N. ¥ 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22 Pa 

Zophar Mill Ir 
i a 


NDS and 
G 
Jixwell Ave New 


Union Car 
Madisor 


Murray 


VARNISHES, FINISHING. See La 


quer Enamel and Varnishes 


VARNISHES, INSULATING. See Var 
ishes, Compounds and Resins 


V-BELTS. See Drives, Belt 


VIBRATORS 


Aerovox Corp New Bedford, Mass 
American Television & Radi Co. 
Paul 1 in 
tristol Co I 20, Conn 
Mallory ‘ t = Indianapolis 
6. Ind 


VIBRATION TEST MACHINES 

All American Tool & Manufacturing Co 
8028 Landale Ave., Skokie, Ill 

General Electric Co Apparatus Sales 
Div Schenectady 5, N ; 

Westinghouse Electri Corp Gateway 

3lidg. No. 3, 401 Liberty Ave 

Pittsburgh 22, Pa 


Center 


VOLTAGE REGULATORS. See Regula 
tor Voltage; Transformers Variable 
Voltage 


VOLTMETERS. See Instruments 
WASHERS, BEARING See 


and Bushing 


WASHERS, FLAT See Fasteners 


WAXES and COMPOUNDS 


Sakelite C A Di f Unior Car 
bide & Carbon Cory 300 Madison 
Ave New York 17, N. Y 

Biwax Corp 3445 Howard, Skokie, Ill 

Dow Cort g Corp Dept 0 Mid 
and, Mict 

General Electric Ce Chemical Div 
Plastics Ave Pittsfield, Mas 

Insulation and Wires, Inc 3435 Chou 
teau Ave St. Loui 3. Mo 

ulator Co., Schenectady 1. N. Y 

wnesota Mining & Mfg. Co Electri 

Products Di 900 Fauquier Ave 
Paul 6, Minn 

Mitchell-Rand Insulation Co., 51 Murray 
New York 7, N. ¥ 

Zophar Mill Ir 130 26tt 
a ae 


Brooklyr 


WEDGES and PEGS, ARMATURE 


Insulation and Wires, In 3435 Chou 
teau Ave St. Louis ¢ Mo 

Insulation Manufacturers Corp., 565 W 
Washington Blvd Chicago 6, Ill 

Mica Insulator Co., Schenectady 1, N. ¥ 

Mitchell-Rand Insulation Co., 51 Murray 
New York 7 Y 

Natic nal i i 
ton 99, 


WELDING EQUIPMENT 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. (Are) 

Mullenbach Electrical Manufacturing Co., 
2300 E. 77th, Los Angeles 58, Calif 

Revere Copper & Bra Inc., 230 Park 
Ave., New York 17, N. Y 

Westinghouse Electric Corp., P.O. Boz 
2025 Buffalo 5, N. Y. (Flexarc) 


WELD NUTS. See Fasteners 


To communicate with any manufacturer whose name appear 
in this issue use READER INQUIRY FACILITY, page 253 
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No Need to Tie Up Your Money 





ar 








For 
v after 
Shutdown 
protection... 


AGASTAT 


TIME DELAY RELAY 
Allows operation of auxiliary protective deyices* after operating cycle 
is stopped. Easily installed in any electrical line. 
The AGASTAT is — 
¢ light, versatile, dependable. 


instantaneous recycling. 





unaffected by voltage variations 
adjustable in timing from 0.1 second to more than 10 minutes 


available in models that offer delays on energizing and de- 
energizing, two step delays, manually-actuated time delay 
switch, remote push button control. 

"WRITE for new 4-page application folder describing how one large 
company solved its after-operating problem. Address Dept. A21-321 


Elastic Stop Nut Corporation 
of America 





A SION 1027 Newark Avenue, Elizabeth, New Jersey 


Pioneers in pneumatic timing. 





28 YEARS OF WIRE STRIPPING 
EXPERIENCE 


Not just 28 years of 
building one or two 
types of standard wire 
strippers, but 28 years 
of continuous research 
and development of many 
wire strippers to meet 
ever changing needs 





















Consult us about your 
wire stripping problems 
SPEED - CRAFT 1S 
SUPERIOR BY EVERY 
COMPARISON. 






Write for complete information—sending wire samples—no obligation 


WIRE STRIPPER CO. 1729 EASTHAM AVE. 


E. CLEVELAND, OHIO 







ASK FOR 
BULLETIN 





Toroidal 









PUL 


eae 


BALDWIN, L.1. N.Y. 


aoe Lhe meio! 
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in Large Inventories 
La Cae OCLC 





Your capital is released for more important uses when 
you let IMC stock your electrical insulations. IMC ware- 
houses are as close as your phone—you get “same day”’ 
service on your shipments to be sure you receive your 
material promptly. 


You also get additional stock room with none of the 
paper work and trouble when you use IMC’s stocks as 
your own. Whether your requirements are large or small, 
you can relieve the load on your own storeroom by using 
IMC’s stocks. 


IMC has the experience and “know-how” to help you 
select the electrical insulation that best meets the re- 
quirements for each job. IMC makes and distributes 
almost every type of electrical insulation. 


Phone or write your nearest IMC office today to obtain 
a product bulletin on any of the following materials. 


INMANCO wedges, washers, slot insulation, and fab- 
ricated parts « IMCOR woven tapes, cords, sleevings, 
reinforced plastics and other insulations *« MACALLEN 
mica products * MANNING insulating papers and 
pressboards « PERMACEL self-sticking electrical tapes 
e SUFLEX (formerly DIEFLEX) varnished or coated 
tubings and sleevings * PEDIGREE insulating var- 
nishes, compounds and coatings « VARTEX varnished 
cloths and papers; extruded tubings and resinous sheet- 
ing ¢« CONOLITE laminates * DOW CORNING class 
H silicone insulation. 





TH ee 
. CORPORATION Cpe 





“CHICAGO 6 “CLEVELAND 14 DAYTON 2 MILWAUKEE 2 PITTSBURGH 22 
505 W Washington Blvd 123) Superior Ave, ME 120 W. Second St 312 E Wisconsia Ave 535 Smithtreld Street 
Phone Cintra! 6-7320 Phone SUperion 1.2310 Phone Michigan 4515 Phome Daly 8.5359 Phone GRont |-7108 


— AUTHORIZED REPRESENTATIVES — 


“CHICAGO 6 DETROIT 2 
Complate-Reading Elec. Co. inc Harry 8. Brethen 

100 5. Jefferses 51. 15 Lewrence Ave 

Phone Cintra! 6.5390 Phone TOwnsend §-2577 


“MILWAUKEE 3 MINNEAPOLIS 3 PEORIA 
Manutoctorers Specialties Co H A Holden, in WC boheson 
1272 West Clybeurn Street 1208 Harmen Ploce 10) Heim: Comet 

Phone Division 4 5400 Phone Geneve 5353 Phone 7./7B 


*LOCAL STOCKS AVAILABLE AT THESE LOCATIONS 



















































































In this new Foxboro Universal 
Valve, every closing brings a 
new surface of the 14” free- 
rolling Hartford Stainless Steel 
Ball in contact with the valve 
seat. Contact between ball and 
seat is knife-edged for positive 
complete shut-off. 





























FOXBORO 


SEG vu & Pat. OFF. 


SAYS 











Just another one of a thou- 
sand uses for Hartford Preci- 
sion Balls. 
































“THIS VALVE 
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STEEL BALL CO., INC. 
Hartford 6, Connecticut 
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Standardized 


CORD SETS 


Ready for Your 
APPLICATION 



































Cords manufactures a complete line 
of U.L. approved cord sets for any 
application. Through their extensive 
standardization, Cords Ltd. can re- 
duce both your engineering and in- 
ventory costs ... and at the same 
time furnish quality cord sets at a 
competitive price. Sales offices in 
principal cities. 














Write Cords today for free catalog out- 
lining complete specifications of standard 
cord sets...or for Bulletin C442 on new 
3 conductor U.L. approved cord sets. 














CORDS LIMITED 


DIVISION ESSEX WIRE CORPORATION 
121 DODGE STREET, DEKALB, ILLINOIS 





CORD SETS 





WHEELS, BLOWER 


Master Appliance Mfg Co., Bridge & On- 
tario, Racine, Wis. 

a Manufacturing Co., Torrington, 
onn. 


WINDING MACHINES. See Coil Wind- 
ing Machines. 


WIRE and CABLE, BARE 


Alloy Metal Wire Div., H. K. Porter 
eee Inc. of Pittsburgh, Prospect Park. 
> 
‘a. 


American Brass Co., Waterbury 20, Conn 
American Steel & Wire Diy., U. S. Steel 
Rockefeller Bldg., Cleveland 13. 


Anaconda Wire and Cable Co., 25 Bread- 
way, New York 4, N.Y. 
Chase Brass & Copper Co., Waterbury 20, 


onn, 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. 

Essex Wire Corp., Fort Wayne 6, Ind. 

General Cable Corp., 420 Lexington Ave., 
New York 17, N. Y. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Page Steel & Wire Div., American Chain 
& Cable Co., Monessen, Pa. (Stainless 
or Carbon Steel Armature Bending) 

Phelps-Dodge Copper Products Corp., Fort 
Wayne, Ind. 

Roebling’s Sons Co., John A., Sub. of 
Colorado Fuel & Iron Corp., Trenton 
ay ae ee 

Rome Cable Corp., Rome, N. Y. 

— & Son, Inc., Joseph T., Chicago, 
ll. 


WIRE and CABLE, INSULATED 
Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (X) 

Alden Products Co., 4125 N. Main, Brock 


Mass 
Phenolic Corp., 
Chicago 50, Ill. (X) 


ton 64 
American 
Ave., 


1830 8S. 54th 


American Steel & Wire Div., U. 8S. Steel 
Corp., Rockefeller Bldg., Cleveland 13, 
Ohio 

Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. (ABCTX) 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. (ABTX) 

Brand Dielectrics, Inc., 57 North, Willi- 
mantic, Conn. (T) 

Carol Cable Co., Div. of Crescent Co., 
Inc., Pawtucket, R. I. 

Chase Brass & Copper Co., Waterbury 20, 
Conn. (BCX) 

Chester Cable Corp., Chester, New York 
(TX) 

Continental Wire Corp., Wallingford, 
Conn. (AT) 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. (BT) 

Essex Wire Corp., Fort Wayne 6, Ind. 
(BT) 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. (TX) 


General Cable Corp., 
New York 17, N. Y. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. (ABCX) 

Hitemp Wires, Inc., 26 Windsor Ave., 
Mineola, N. Y. (T) 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester 8, Mass. (TX) 

Phelps-Dodge Copper Products Corp., Fort 
Wayne, Ind. (ABCTX) 

Riverside Manufacturing and _ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich 

Rockbestos Products Corp., 
Conn, (AT) 


420 Lexington Ave., 


New Haven 4, 


@ To communicate with 


FACILITY, page 253. 





COMPOUNDS 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
minerals for specific applications, 
and heat conducting. Specific data and samples will be furnished 


and 


on request, 


BIWAX CO 


3445 HOWARD STREET 





ELECTRICAL 











Roebling’s Sons Co., John A., Sub. ef 
Colorado Fuel & Iron Corp., Trenton 


3, N. J. 

Rome Cable Corp., Rome, N. Y. (BTX) 

Royal Electric Co., Inc., Pawtucket, R. I. 
(ABT) 

Runzel Cord & Wire Co., 4723-31 Mont- 
rose Ave., Chicago 41, III. 

U. 8. Rubber Co., Rockefeller Center, New 
York 20, N. Y. 

Whitney Blake Co., New Haven 14, Conn. 


WIRE FORMS. See Springs. Coil and 
Flat; Stampings, Metal 


WIRE, MAGNET 


Acme Wire Co., 1255 Dixwell Ave., 
Haven 14, Conn. 

Anaconda Wire and Cable Co., 
way, New York 4, N. Y. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, TIL 

Chase Brass & Copper Co., Waterbury 20, 


Conn. 

Essex Wire Corp., Fort Wayne 6, Ind. 

General Cable Corp., 420 Lexington Ave., 
New York 17, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Hitemp Wires, Inc., 26 Windsor Ave., 
Mineola, N. Y 

Phelps-Dodge Copper Products Corp., Inca 


New 
25 Broad- 


Manufacturing Div., Fort Wayne, Ind. 
Rockbestos Products Corp., New Haven 4, 
Conn. 
Roebling’s Sons Co., John A. Sub. of 


Colorado Fuel & Iron Corp., Trenten 
2,N. J 


Rome Cable Corp., Rome 


bi 
Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 


WIRE, MAGNETIC RECORDING 
Magnetic Recorder Components. 


See 


WIRE, RESISTANCE 


Alloy Metal Wire Div., H. K. Porter Co., 
Inc. of Pittsburgh, Prospect Park, Pa. 
Bristol Co., Waterbury 20, Conn. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., 4445 Lawton Ave., De- 


troit 8, Mich 

Kanthal Corp., 3 Amelia Pl., Stamford, 
Conn. 

Ney Co., J. M., 371 Elm, Hartford, Conn 


WIRE CUTTERS 
Strippers, Wire 


and STRIPPERS. See 


WIRE CUTTING PLIERS and TWIST- 


ERS. See Pliers & Cutters, Wire. 

WIRE MARKING MACHINES. See 
Marking Machines and Devices. 

WIRE STRIPPERS. See Strippers, Wire. 

WIRING DUCTS. See Ducts, Wiring 

WIRING HARNESSES. See Harnesses 
and Assemblies, Wire. 

WORMS and WORM WHEELS. See 
Gears and Pinions. 

WRENCHES, SOCKET SCREW. See 
Socket Screw Keys and Wrenches 
YARNS, BRAIDING and SERVING. See 
Fabrics, Insulating. 

ZINC 

Federated Metals Div., American Smelt 


ing & Refining Co., 120 Broadway, New 
York 5, N. Y 

New Jersey Zine Co 
7, N. ¥ 


160 Front, New York 







any manufacturer whose 


name appears in this issue, use the READER INQUIRY 


FOR IMPREGNATING 
Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 


Paper Tubes and Forms, Porous 
Ceramics. 
FOR SEALING 

Condensers, Batteries, Switch 


Base Terminals, Socket Terminals, 
Light Fixtures. 


FOR DIPPING 


Coils, Transformers, Condensers. 


FOR POTTING 
Radio Transformers, Light Units, 
Loading Coils, Condensers. 


including fungusproofing 


RPORATION 
SKOKIE, ILL. 





MANUFACTURING 















* | QUALITY-CERVICE-PRICE 
- | Vougetall three when you apecify 


| AKRON PORCELAIN 















a- 
°. 
i. 
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en 
rth 
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rd 
= A modern plant with years of engineering 
= know-how to meet your individual requirements 
.T- Send us your blue prints and specifications 
a 2725 CORY AVENUE « AKRON 14, OHIO 
; 
See . . 
Identify Wires Permanently 
See 





Easy fo apply, replaces obsolete string 
and paper identification methods. 


elt 
New 
‘ork 
¢ Aluminum, steel, bros: 
or zinc 
e Big variety, all styles 
—— and sizes 
e For’ aircraft, radio, 
telephone, motor and 
generator manufacture, 
etc. 





Free Samples and 
Literature Upon Request. 


NATIONAL BAND & TAG CO., Dept. 9-938, Newport, Ky. 
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t 
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FOLDING DOUBLE CUPPED WASHER LUGS 


OCaml: ee OO 
0 One Easy to Apply CQ 
aoe tg) 


No Special Tool Needed 
0 . One-Piece Construction ©8 Oo 
mm Q Qo” FE) Y occs. 
cose tom zo 9 OO} 
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SOL-REX 
REG. U. S. PAT. OFF. 
Miniature Incandescent Lamps 


for all purposes 





We invite your attention to our type 327 lamp 
illustrated at the extreme left. Designed particu- 
larly for aircraft instrument illumination it is 
manufactured to rigid and exacting specifications. 


The manufacture of miniature incandescent lamps 
which must meet particular requirements of per- 
formance, life or operating conditions has been 
our specialty for more than 40 years. 


If you have a lamp problem, write or telephone us. 
We will be glad to help you. 


HERZOG MINIATURE LAMP WORKS INC. 


12-23 JACKSON AVENUE, LONG ISLAND CITY 1, N. Y. 





== here’s the smallest receptacle 
for the new UL required 3 wire 
parallel slot grounding type plugs 


Beautifully simple 
to install ee : 
e— th” Alden Mini-SPACE Grounding Outlet 







qaa-; 





Just punch out 
panel as shown, 
and rivet, spot 
weld, or eyelet 
outlet to panel. 


SOLDER PRE-WIRED PARALLEL- 
TAB WIRED 





Grounding Mini- Grounding Mini- Grounding Mini- 
SpACe with solder tab SpACe with 14-gage SpACe with 2 14-gage 


terminals. Specify part leads prewired to con- leads prewired to each 

#402 ACEHG. tacts. Specify lead contact. Specify lead 
ena. and part lengths and part 
#402ACLG. #402AC2LG. 


Send for free samples. For quotes state quantities. 
4175 N. MAIN ST., BROCKTON 64, MASS. 











Prato eee CED 


Smallest en poe Mimature 
AC Outlet Line vs bp Fuseholders ~* a 9 
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slip rings? 
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COMMUTATORS made to your 
special requirements and specifica- 
tions—sizes from 7/16” to 4”. Built 
from silver bearing copper or, for 
special requirements, from copper 
alloy, silver and other metals. Ma 
chined dovetails insure top perform- 
ance and eliminate copper and mica. 
segment dies. 






































































































































































































































SLIP RINGS designed for peak per- 
formance and dependability. Made 
with coined silver-bearing copper 
conductor rings, glass base insula- 
tion, flexible or solid leads. Send us 
your requirements. 
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ELECTRIC PRODUCTS CO. 
1759 W. Mound St. Phone: RA-1116 
Columbus 23, Ohio 
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THE PROBLEM: 


economically, a projection horn 


to produce, 


of superior tone quality . . . capa- 
ble of projecting sound over a 
wide area, with extreme clarity 

suitable for either indoor or 


outdoor use. 


THE SOLUTION: 


reinforced plastic, custom molded 


by Molded 


fiberglass- 


in one operation 


Fiberglass Co. 


THE RESULT: 


ally fine projection horn with ex- 


an exception- 


cellent tone qualities strong 
as metal .. . completely weather- 


(can be indoors or 


proof used 


out) ... produced economically. 


THE MORAL: in nearly every 
industry there is a product that 
can be made better with Molded 


Fiberglass. Write for literature. 


molded 


Fiberglass 
company 


WORLD’S LARGEST MANUFACTURER OF 
CUSTOM MOLDED FIBERGLASS PRODUCTS 


4415 
Benefit 
Avenue, 
Ashtabula, 
Ohio 


393 







































































INSULATION SERVICE 


for 
MANUFACTURERS 
of 
* ARMATURES 
* TRANSFORMERS 
*OTHER WOUND 
ELECTRICAL UNITS 


.. . offers you the same insulating varnishes that we have 
used for years in Acme coil windings. These varnishes are 
the result of careful research and actual application by 
Acme engineers and will assure you of highest quality 


insulation. 


ACME INSULATING VARNISHES 
THERMOSETTING VARNISHES 


Outstanding advantages: Flexible baking schedules—low viscosity and high solids 
content—low drip coefficient—thorough impregnation with material reduction of 
voids and rapid deep-drying—high dielectric (over 1800 v. per mil) —excellent 
chemical and insulation resistance—unusual bonding strength. 


OXIDIZING BAKING VARNISHES 


Another Acme specialty. Available in clear or black. Make flexible, moisture- 
resistant, outside films of fine insulating quality under elevated temperatures. A 


permanent impregnant for shallow-wound coils. A good outside dip for field and 
controller coils, transformer windings, etc. 


AIR DRYING VARNISHES 


Supplied in clear or black. Coil dipping, masking, and adhesive lacquers, spirit var- 
nishes. Some Acme air-drying varnishes when baked will cure in 30 to 60 minutes 
and provide good protection against corrosives, oils, water, and chemicals 


Acme also offers a complete line of Molding, Impregnating, and 
Potting Compounds. Practically 100% solids, thermosetting materials 
designed to eliminate voids, resist moisture and heat and to elimi- 
nate internal corona. Molding, impregnating, or potting can be 


accomplished in one operation. 


Send for the Acme Catalog 


Aeme 


THE ACME WIRE CO. 


Wire 


NEW HAVEN, CONN. 


Magnet Wire @ Coils @ Varnished Insulations » Insulating Varnishes and Compounds 
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Zophar Mills, Inc. 380 


ELECTRICAL MANUFACTURING 





See how easily the standard electric motor, the standard variable 
speed unit and the standard gear reduction combine into a drive that 
gives the RIGHT horsepower, the RIGHT shaft speed, the RIGHT features 
... all in one compact unit. Nowhere else will you find power units that 
are so flexible, so easily adaptable, and in such a wide ee of types 
ond ratings. 

Master power drives are available in thousands and thousands of 
ratings (Y% to 400 HP)... in open, enclosed, splash proof, fan cooled, 
explosion proof... horizontal or vertical . . . for all phases, voltages 
and frequencies . . . in single speed, multi-speed and variable speed 
types . . . with or without flanges or other special features . . . with 
5 types of gear reduction up to 430 to 1 ratio. . . with electric brakes 

. with fluid-drive . . . with mechanical or electronic variable speed 
units . . . and for every type of mounting . . . Master has them all and 


so can be completely impartial in helping you select the one best 


power drive for you. 


THE MASTER ELECTRIC COMPANY ¢ DAYTON 1, OHIO 








Standard units 
TESTA Ca 
Special purpose drives 


REVERE 


collaboration 
helped make 
this reversing 


valve possible 


Complete valve with 
solenoid on top. 


The valve shown here is unique. It is made by Ranco, Ranco Reversing Valve, cut away 
Incorporated, Columbus, Ohio, and is being supplied to show the construction. 
to manufacturers of air conditioners that either cool or 
heat, according to the temperature. When the thermostat 
calls for cooling, a solenoid moves the valve to the cool 
position; when heat is required, the operation is reversed, 
automatically. 

Naturally, the development of this valve took a long 
time. For some five years the Revere Technical Advisory 
Service has been collaborating closely with Ranco engi- 
neers on design and materials for control valves of various 
types. When the new idea was under development, Revere 
was called in because non-magnetic brass and copper 
would be required for the body. Designs were mutually 
studied, and it was decided to make the main portion of 
the body from a brass forging, which would lessen ma- 
chining and provide a dense, non-porous, non-leaking 
part. Many thousands oe reversing valves have been 
shipped to makers of 19, 34 and 1-horsepower units, with- 
out a single forging rejection. One important feature of 
the forging is that it makes possible silver brazing the 
inlet and outlet tubes so quickly that no damage is done 
to the synthetic valve washers. Ranco feels that the valve 
has a tremendous future, offering as it does completely 
automatic selection of heating or cooling. 

When you have a new project on your boards, involving 
aluminum, brass or copper, we suggest you get in touch 
with the Revere Technical Advisory Service. Its knowl- 
edge added to yours may make your products better. 
See the nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, I/l.; Detroit, 
Mich.; Los Angeles and Riverside, Calif.; New Bedford, 
Revere Brass Forging Mass.; Rome, N. Y. Sales Offices in Principal Cities, 
: 7 Distributors Everywhere. 
is supplied to Ranco 


already machined. 








